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T O T H E 


RIGHT HONOURABLE 

The Earl of Cardigan* 

My LORD, 

^ Grace the late Duke of Moft- 
tagu, (whofe Name muft be 
ever dear to all that knew him) 
s9®Siwas pleafed to honour, with his 
particular Notice, the Experiments and Ob- 
fervations defcribed in the following Sheets, 
and frequently expreffed his Defire of hav¬ 
ing them made public: and as your Lord-* 
fhip feemed no lefs to admire thefe wonder¬ 
ful Operations of Nature, I take the Liberty 
to requeft your Acceptance of a Work, 
whofe Novelty and Variety will, I hope, 
yield you fome Entertainment, at the fame 
time it affords me the defirable Oppor¬ 
tunity of profefiing my mofi humble Re- 
fpe&. 

A a The 








iv DEDICATION. 

The firft Part of this Treatife difcovers iri 
the Particles of Matter compofing Salts and 
faline Subftances, Properties whofe amazing 
Effedls would furpafs all human Belief or 
Conception, were we not convinced of their 
Truth by. the ftrongeft ocular Demonftra- 
tion. That beautiful Order in which they 
arrange themfelves and come together under 
the Eye, after being feparated and fet at Li¬ 
berty by Diffolution, is here defcribed and 

fhewn.-Did they amongft them all 

Compofe but one kind of figure, however 
fimple, with Conftancy and Regularity, we 
fhould declare it wonderful: What muft 
we then fay, when we fee every Species 
working as it were on a different Plan, pro¬ 
ducing Cubes, Rhombs, Pyramids, Penta¬ 
gons, Hexagons, Odtagons, or fome other 
curious Figures peculiar to itfelf; or com¬ 
pofing a Variety of Ramifications, Lines* 
and Angles, with a greater Mathematical 
Exadtnefs than the mofl fkilful Hand could 
draw them ? 

Senfible of my own Ignorance, I pretend 
not to account how this is done : all I know 
is, that Chance or Accident cannot poffibly 
produce Conftancy and Order, nor inert 
Matter give A&ivity and Dire&ion to itfelf. 
When therefore thefe Particles of Salts are 
feen to move in Rank and File, obedient to 
unalterable Laws, and compofe regular and 

de- 
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determined Figures, we muft recur to that 
Almighty Wifdom and Power which plan¬ 
ned out the Syftem of Nature, directs the 
CouHes of the Heavens; and governs the 
whole Univerfe. 

The Experiments here defcrib'ed, and 
tvhich the Reader is inftruded to make, muft 
I think generally entertain; but merely td 
entertain, is, I hope, the leaft of their 
Worth. They may poffibly lead to the 
Knowledge of what paffes in the Formation 
of Gems, and the moft beautiful mineral 
Produdioris : And as every new Difcovery is 
an Encouragement to farther Difquifition* 
the Hints here given may perhaps let abler 
Heads at Work to improve Art on the Prin¬ 
ciples of Nature. Examinations by the Mi- 
crofcope, ih the Manner here direded, may 
likewife be employed to afcertain the Truth 
and Purity of many Ample Subftances and 
Compofitions made ufe of in Medicine, and 
deted Fraud and Impofition. 

The minute living Animals exhibited iii 
the fecond Part of this Work, will excite a 
conliderate Mind to admire in how fmall a 
Compafs Life can be contained, what va¬ 
rious Organs it can aduate, and by what 
different Means it can fubfift. They will 
alfo fhew that the Hand which made them 
is not confined to Size or Form ; and that it 
has not been wanting to beftow on Creatures 
almoft invifible, and feemingly inconfider- 
A 3 able. 
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able, every Member and Faculty convenient 
to their Happinefs.—But this is an endlefs 
Subject, with which I fhall detain you no 
longer than to obferve, that were there 
wanting Proofs of a Deity, they might 
here I think be found in great Abundance. 

Your Lordfhip’s great Condefcenfion and 
Goodnefs, in honouring this Work and its 
Author with your Patronage, mud: always 
be remembered and acknowledged with the 
utmoft Gratitude, by. 


My Lord, 

Your Lordfhip’s much Obliged 
and mojfl Obedient 

Humble Servant, 


Henry Baker, 



t vii ] 


PREFACE. 


* Hr 3 1S hoped the Book now publijhed will 
be accepted favourably by the Curious, and 
particularly by thofe acquainted with the ufes 
of the Microfcope, as it opens to their View 
an almojl inhaujlible Store of ObjeSisfor that 
Infrument; and many who are Strangers to 
it, may, ’tis likewife hoped, be excited by what 
they read here, to lend fome Attention to fuch 
of Nature's wonderful Productions as cannot 
be known without it. The earnef Wijh and 
Hejire of the Author is, that all People would 
fee with their own Eyes, and determine by their 
own Judgment ; neither rafhly dijbdievmg 
what is here related becaufe it may feem 
furprizing, nor lazily giving it Credit on his 
bare Word without making Experiments them - 
felves. 

As many of both Sexes who have not had 
the Advantage of a learned Education, are 
notwithfanding greatly defrous of Knowledge ; 
for the Sake of fuch, this Treatife is written 
in 'Terms mofl eafy to be underflood 5 and a 
Jhort Account of the feveral Subflances here 
examined is given for their Information . 


He 



viii PREFACE; 

He begs Pardon of the Phyficians and Che- 
mifis, for encroaching now and then on their 
Province , in the Courfe of the following Ob- 
fervations and Remarks ; and hopes they will 
generoufy excufe any Miflakes he may have 
fallen into , as he is neither Phyfcian nor Che- 
tnift. Thofe too who are themfelves well ac¬ 
quainted with the SubjeBs here defcribedy will 
not , he hopes , be difpleafed at his endeavouring 
to inftruBfuch as know them not. 

He acknowledges his Obligations to many 
ingenious Friends > who have favoured him 
with their Obfervations from Fime to Fimey 
feveral of which are inferted in this Work 5 
and fall always be thankful to any Gentleman 
who will fend him an Account of whatever he 
thinks remarkable „ 
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EMPLOYMENT 


FOR THE 

Microscope, See. 


CHAP. I. 

Concerning /^Configurations andCR y- 
stalso/Salts^WSaline Substances. 

H S I wilh nothing more hearti¬ 
ly than the real Advance¬ 
ment of ufeful Knowledge, 
by difeovering, as far as pof- 
fible, the Operations of Na¬ 
ture in the Formation of 
Bodies, and their Effedts on one another : 
and as the moil reafonable Way of account¬ 
ing for their Effedts mud arife from a Dif- 
covery and conlideration of the Figure, 
Size, Solidity, Weight and Motion, of their 
B con- 
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conflituent Parts; fince we do not, I think, 
fuppofe Body to adt on Body by any other 
Principles * : I have long imagined, that 
if by an eafy and natural Separation of 
fuch their conflituent Parts, it were poffible 
to know the comparative Size and Figure, 
Solidity and Motion of the Particles com¬ 
pounding Bodies, when fb feparated from 
one another j and if we could alfo learn in 
what Order and Figure they naturally come 
together, and re-unite after fuch a Separa¬ 
tion, it might lay a Foundation whereon 
fome able Builder may eredt a valuable 
Superflrudture, 

With this View I have been making Ex¬ 
periments, alrnoft continually, for above 
ten Years pad:, on a great Variety of Sa¬ 
line Bodies, Mineral, Vegetable and Ani¬ 
mal, as well as many other Subfiances, 
both fimple and compound, whofe Parts 
can be diffolved in Fluids, after a Method 
which has never hitherto been defcribed by 
any Author, or pradtifed before myfelf by 
any body that I have heard of. And tho’ 
I have found their original Particles undifco- 
verable by any Microfcope, the Time I hope 
has not been wholly mifemployed ; fince 
I have been enabled, by the help of that 
Inflrument, to behold the amazing Order 

and 

* Unlefs the new difcovered Properties of EleRricity be 
imagined owing to fome Caufes we are not yet acquainted 
with, 
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and Regularity, wherewith, after being fe- 
parated by Diffolution, they come together 
and re* unite under the Eye, when put in 
Addon by certain Degrees of Heat, in Con¬ 
figurations appropriated to each of them 
refpedtively, and with a Conftancy that is 
furprifing. 

That particular Notice, wherewith the 
Royal Society was pleafed to honour 
thofe Experiments •f, encouraged me to 
profecute them with all the Care in my 
Power, to minute down every remarkable 
Circumftance in the Procefs, and to make 
faithful Drawings of each Configuration. 

Much has been already publifhed by fe- 
veral curious Obfervers concerning the Cry- 
realizations and regular Figures of Salts, 
and none I hope will imagine I am hereby 
endeavouring to deprive them either of their 
Difcoveries or their due Praife. But I pre- 
B 2 fume 

f After many repeated Examinations of Salts and Saline 
Subftances by the Help of Glafles, in the Winter of the Year 
1743, I had the Honour twice of entertaining the Royal 
Society with a View' of their Configurations, which were 
then thought fo extraordinary, that very many of that illu- 
ftrious Body came often afterwards to fee them more at Lei- 
fure at my Lodgings; and in the Year 1744, Sir Hans 
Sloane, Bart, late Prefident of that Society, was pleafed, 
at the Recommendation of his worthy Succeffor Martin 
Folkes, Efq; and of the Council of the faid Society, to 
bellow on me the Medal of Gold, annually prefented (as 
the Donation of Sir Godfrey Copley, Bart, of which Sir 
Hans is the only furviving Truftee) to whomfoever of their 
Members ihall be deemed to have produced the moll extra¬ 
ordinary Difcovery during the whole Year. 
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fume my Experiments go a great deal far¬ 
ther, both as to the Manner of Examina¬ 
tion, and the Variety of Subjects examined : 
for by the Afiidance of Heat, which in a 
greater or lefs Degree is perhaps a conftant 
Agent in all the Operations of Nature, 
very different Configurations and Effects are 
produced than what can be caufed without 
it, and our Information is thereby rendered 
much more compleat and perfect. 

To give one fingle Indance of this, which 
takes place equally in mod other Subjects: 
The Crydals of Alum are well known, and 
their Figures (when a Solution of it is per¬ 
mitted to cryftalize quietly and of itfelf) 
have been truely defcribed and pictured by 
others to be odtaedra, confiding of hexangu- 
lar, triangular and quadrangular Planes: 
but nobody I believe has before difcover’d, 
at lead nobody hitherto has informed the 
World, that the Particles of Alum, when 
feparated by Dififolution, and excited to 
Adtion by a certain Degree of Heat, fo 
arrange themfelves as to compofe regular 
and delightful Star-like Figures of different 
Sizes, many whereof have long dreaming 
Tails and refemble Comets: that it fhoots 
forth in fome Places Figures like Palifadoes, 
and in others an almod infinite number 
of parallel Lines, mod exquifitely drait, 
exadt and fine; fome eroding others at 
right Angles, and compofing an Appearance 
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beyond Defcription beautiful. Vide Plate III. 
No. I. Indeed the Production of the Star- 
like Figures depends on a certain Nicety in 
the Pleat continued for a certain Time, 
which one is not always fure to hit precife- 
ly; and therefore, though they appear very 
frequently, they are not quite fo conftant 
in every Trial as its other Configurations; 
but I doubt not Practice and Obfervation 
will render them fo in Time. 

I mult beg leave to call thefe Arrange¬ 
ments of the Particles by the Name of 
Configurations, thereby to diltinguifh them 
from the Cryltalizations mentioned by 
others, whereto they bear little or no Re- 
femblance. Cryltalizations feem produced 
by a Tendency or Attraction of the Saline 
Particles towards certain Points, about which 
they combine in regular and determin’d 
Forms, according to their refpeCtive Kinds. 
Configurations owe their Shapes molt pro¬ 
bably to different Fits of Repulfion and 
Attraction, (thofe two wonderful Princi¬ 
ples which occafion molt of the Changes 
in Nature) taking place at certain Intervals 
and in certain Proportions, and operating 
according to Rules, that are conltant and 
uniform, though little known to us at 
prefent. Or if, to make the SubjeCt un- 
derltood the better, I may be permitted 
to fetch a Comparifon from a common 
Suppofition, without examining whether it 
B 3 be 
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be true or lalfe, Cryftalization is like the 
retiring of the Sap into the Roots of Trees 
at the Approach of Winter, where during 
the cold Seafon it remains dormant and 
unadtive: Configuration refembles what re- 
fults from the Expanfion of the fame Sap 
at the Return of Spring, when excited to 
Adtion by the Sun’s genial Warmth, it pufhes 
every Way, exerts its vegetative Force, 
and becomes produdtive of Buds, Leaves, 
Branches, Bloffoms and Fruits. But the 
Drawings of one and the other compared 
together and confidered, will render this 
Difference more intelligible than all the 
Words in Language. 

The beautiful Regularity and Order al¬ 
ways obfervable in the Works of Nature, 
are no where more evident than in the 
Experiments I am mentioning ; where the 
invifible Particles of Matter, though difuni- 
ted by a Menftruum, and removed to Dis¬ 
tances from each other, are no fooner ex¬ 
cited to Adtion than they mutually affifi: 
one another to compofe Figures peculiar 
to their feveral Kinds, with as much Cer¬ 
tainty and Uniformity as Seeds of the fame 
Plant produce Plants like one another, not 
indeed precifely as to the Number or Po- 
fition of their Branches, Leaves or Flowers, 
but in the general Growth and Fafhion, 
and tbofe other Particularities whereby each 
Species is diflinguifhed. 
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Our Eyes are continually accuftomed to 
fee the Productions of Nature when finifh- 
ed, or brought a confiderable Way to¬ 
wards it y and what contemplative Man 
can behold them without Admiration and 
Delight! but in thefe Experiments we are 
inabled, by the Affiftance of Glaffes, to view 
her actually at Work, forming under our 
Eyes, and in a few Minutes, Bodies fo ex- 
quifitely beautiful that nothing but Seeing 
can give any juft Idea of them; and that 
too with fuch a Variety, as to the Flan 
and Fafhion of each Kind, as is abfolutely 
unconceiveable. 

Defcriptions of the Subjects here treated 
of would be unintelligible without the Af¬ 
fiftance of Drawings. Drawings therefore 
have been made, and Copper Plates en¬ 
graven, at no fmall Expence, of the diffe¬ 
rent Configurations hereafter mentioned: 
which, though greatly deficient in Beauty and 
Regularity, if compared with the Originals, 
and only pretending to give fuch a ge¬ 
neral Refemblance as may diftinguifh each 
Kind from other, will ’tis hoped prove fa- 
tisfactory to thofe who fhall pleafe to re¬ 
peat the Experiments after me : for how¬ 
ever ftrange they may appear, they are- 
no fanciful Reprefentations produced by the 
Strength of Imagination, nor are they 
taken haftily from one or two Trials, but 
truely fliew what generally presented in 
B 4 great 
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great Numbers of repeated Obfervations. 
Their Figures are indeed fo extraordinary, 
that I fhould not dare to have laid them 
before any body, much lefs to have pub- 
lifhed them, were there not many Gen¬ 
tlemen of unexceptionable Credit who are 
living WitneiTes of their Truth, and was I 
not alfo able, almoft at any Time, to pro¬ 
duce Configurations like thofe they were 
taken from. 

Thefe conftant and regular Workings of 
Nature, which the Microfcope difcovers, 
may poflibly conduit us a Step farther in¬ 
to her Recefles, and affift us to judge of 
Caufes and Effedts in many Cafes where 
at prefent we are greatly at a Lofs, fince 
according to Dr. Woodward -f, <c the Stea- 

dinefs and Conftancy of Nature in all its 
4t Productions, and in the Formation of all 
fC Bodies, happens from the Conftancy of the 
** Procedure of the Agents that are inftru- 
ft mental to the Formation of thofe Bodies, 
“ and from the Unalterablenefs of the Cor* 
“ pufcles which ferve for constituting and 
“ compofing of thofe Bodies. ” And we are 
told by the Rt. Rev. Author of Syris 
that the “ Analogy, Conftancy and Uni- 
“ formity in the Phenomena or Appear- 
“ ances of Nature are a Foundation for gene- 
ft ral Rules : and thefe are a Grammar for 
■ ( the Understanding of Nature, or the Series 

“ of 

f Vid Woodward's Nat. Hilt, of Foflils, Eng. Edit. Vol. 
I. p. 186. t Seft. 122. 
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•* of Effects in the vifible World, whereby 
“ we are inabled to forefee what will come 
“ to pafs in the natural Courfe of Things." 

As there is good Reafon therefore to 
expedt, that the following Experiments 
may conduce fomething towards account¬ 
ing for many Caufes and Effects in Nature, 
when duely confidered by People of true 
Judgment, to fuch I freely fubmit them; 
without pretending any thing more my- 
felf than barely to relate Fadts: but fhouid 
they ferve no other Purpofe than to pre- 
fent a new Set of Objedts for the Micro- 
fcope, full as wonderful and entertaining as 
any that have ever been yet examined, 
affording by Mixture a Variety almoft in¬ 
finite, eafily procured, and always ready for 
Obfervation, there are many I flatter myfelf 
to whom they will prove acceptable. And 
I fhall endeavour to affift as much as pof- 
fible the Curioflty of thofe who may be 
inclined to repeat thefe Experiments after 
me, by defcribing in the plainefl Terms 
each Circumftance neceffary to be known, 
either previous to, or during the Time of 
Obfervation by the Microfcope, and dare 
allure them for their Encouragement, that 
the Trouble is very little, though the Plea- 
fure and Information refulting therefrom is 
great. 

To begin then with the Manner of pre¬ 
paring thefe Subjects for Obfervation. 

CHAP, 
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CHAP. II. 

fhe Method of preparing Salt s and Sa l in e 
Substances, for the viewing their Con¬ 
figurations. 

I Difiolve the Subject to be examined in no 
larger a Quantity of River or Rain Water 
than I am certain it is fufficient to faturate. 
If it is a Body eafily diffolvable I make life of 
cold Water, other wife I make the Water 
warm, or hot, or even boiling, according 
as I find it neceffary. After it is perfectly 
diflolved, I let it red: for fome Hours, till, if 
overcharged, the redundant Saline Particles 
may be precipitated, and fettle at the Bottom, 
or Ihoot into Crystals ; by which means I 
am moft likely to have a Solution of the 
fame Strength at one Time as at another i 
that is, a Solution fully charged with as 
much as it can hold up, and no more ; and 
by thefe Precautions the Configurations 
appear alike, how often fo ever tryed: 
whereas if the Water be lefs faturated, the 
Proportions at different Times will be fub- 
jedt to more Uncertainty ; and if it be exa¬ 
mined before fuch Separation and Precipita¬ 
tion of the redundant Salts, little more will 
be feen than a confufed Mafs of Cryftals. 

The Solution being thus prepared, I take 
up a Drop of -it with a Goofe Quill, cut in 

Fafhion 
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Fafhion of a Scoop, and place it on aflat Slip 
of Glafs of about three Quarters of an Inch 
in Width, and between three and four Inches 
long, fpreading it on the Glafs with the 
Quill, in either a round or oval Figure, till 
it appears a Quarter of an Inch or more in 
Diameter, and fo fhallow as to rife very 
little above the furface of the Glafs. When it 
is fo difpofed, I hold it as level as I can 
over the clear Part of a Fire that is not too 
fierce, or over the Flame of a Candle at a 
Didance proportionable to the Degree of 
Heat it requires, (which Experience only can 
diredt,) and watch it very carefully, till I 
difcover the Saline Particles beginning to 
gather and look white, or of fome other Co¬ 
lour, at the Extremities of the Edges. Then 
(having adjufted the Microfcope beforehand 
for its Reception, armed with the fourth 
Glafs, which is the fitted, for mod of thefe 
Experiments,) I place it under my Eye, and 
bring it exadtly to the Focus of the Magni¬ 
fier, and after running over the whole Drop, 
I fix my Attention on that Side where I 
obferve any Increafe or pufhing forwards of 
crydaline Matter from the Circumference 
towards the Center. 

This Motion is extremely flow at the Ee-? 
ginning, unlefs the Drop has been overheats 
ed, but quickens as the Water evaporates, 
and in many Kinds towards the Conclulion 
produces Configurations with a Swiftnefs 

uncon- 
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unconceiveable, compofed of an Infinity of 
Parts, which are adjufted to each other with 
an Elegance, Regularity and Order, beyond 
what the exacted; Pencil in the World 
guided by the Ruler and Compaffes can ever 
equal, or the molt luxuriant Imagination 
fancy. 

When Adion once begins, the Eye can¬ 
not be taken off, even for a Moment, with¬ 
out lofing fomething worth Obfervation: 
for the Figures alter every Indant till the 
whole Procefs is over; and in many Sorts, 
after all feems at an End, new Forms arife, 
different entirely from any that appeared be¬ 
fore, and which probably are owing to fome 
fmall Quantity of Salt of another Kind, 
which the other feparates from and leaves 
to ad after itfelf has done: and in fome 
Subjeds three or four different Sorts are ob- 
fervable, few or none being fimple and ho¬ 
mogeneous. 

When the Configurations are fully form¬ 
ed, and all the Water evaporated, mod Kinds 
of them are foon dedroyed again by the 
Moidure or Adion of the Air upon them; 
their Points and Angles lofe their Sharpnefs, 
become uneven and defaced, and moulder 
as it were away. But fome few are perma¬ 
nent, and by being inclofed between Glades, 
as I fhall dired hereafter, may be preferved 
Months, or even Years, entertaining Ohjeds 
for the Microfcope. 


N.B. 
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N. B. It happens oftentimes that a Drop 
of a Saline Solution can hardly be fpread on 
the Slip of Glafs, by reafon of the Glafs’s 
Smoothnefs, but breaks into little Globules, 
as it would do were the Surface greafy; 
this was very troublefome, till I found a way 
of preventing it, by rubbing the broken Drop 
with my Finger over the Glafs, fo as to leave 
the Glafs fmear’d with it; on which fmear’d 
Place when dry, another Drop of the Solu» 
tion may be fpread very eafily in what Form 
one pleafes. 

It likewife fometimes happens, that when 
a heated Drop is placed properly enough for 
Examination, the Obferver finds he can dif- 
tinguifh nothing: which is owing to Sa¬ 
line Steams that rife from the Drop, cover 
and obfcure the Objedl Glafs, and therefore 
muft immediately be wiped away with a foft 
Cloth or Leather. 

’Tis I think an allowed Maxim, that Salts 
adt not unlefs in a State of Diffolution, for 
which Reafon I difiblved them in order to 
obferve their manner of adting. A certain 
Degree of Heat is likewife moll commonly 
employ’d by Nature in all her various Pro¬ 
ductions : wherefore I imagined that by 
the Affiftance of Heat, applied in different 
Degrees, I might in fome fort imitate Na¬ 
ture, and produce fuch Figures as Salts are 
thrown into, not when they ceafe to adt, 
which I apprehend is the Cafe when they 
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are formed into Cryftals, but even whilft they 
are adting : and this what I call their Con¬ 
figuration does moft wonderfully fhew. 

My Intention was to difcover as far as 
might be, the natural Inclination, Progrefii- 
on and Figure of each refpedtive Salt under 
Examination ; it was confequently neceffary 
to avoid makingufe of any Diffolvent, which 
by containing other Salts might create Con- 
fufion, and produce Forms not conftant or 
effential to the Subject of Inquiry. River or 
Rain Water has therefore moft common¬ 
ly been my Diffolvent, being what I 
judged leaft likely to prejudice my Experi¬ 
ments. I am very fenfible neither Salts or 
other Bodies are to be obtained unmixt and 
perfectly homogeneous: but I have taken 
pains to procure fuch of each Kind as ap¬ 
peared moft pure and perfect, I mean of 
the fimple Salts; as for the Compounds I 
was obliged to rely on the Chemift. 

In all Examinations fby the Microfcope 
of Saline Solutions, even though made in 
the Day-time, I always employ the Light 
of a Candle, and advife every Obferver to 
do fo likewife : for the Configurations be¬ 
ing exceedingly tranfparent, are rendered 
much more diftinguifhable by the brown 
Light a Candle affords, than by the more 
white and tranfparent Day-light; and be- 
fides, either by moving the Candle or turn¬ 
ing the Microfcope, fuch Light may be 

varied 
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varied or directed juft as the Subject re¬ 
quires. 

It may be alfo proper to take notice, 
that no Kinds of Microfcope are fit for thefe 
Obfervations, but fuch as have an open 
Stage, whereon the Slips of Glafs with the 
Liquor upon them may be placed readily, 
and in a perfect horizontal Pofition; and 
moreover where they can be turned about 
freely, and without difordering the Fluid. 
Thofe Microfcopes where Sliders or Slips 
of Glafs are thruft in between two Plates, 
as in JVilfons , &c. be they in whatever Di¬ 
rection, cannot therefore properly be em¬ 
ployed here.—The following Obfervations 
were all made by a double Microfcope, 
conflruCtcd by Mr. Cujf\ in Fleet-ftreet, 
with fome Regard to thefe Experiments. 
Its Figure refembles what is called com¬ 
monly the Double Reflecting MieroJcope t and 
like that it receives Light from a Speculum 
underneath : but befides an Improvement 
in the Pofition of the Glafles, its Stage is 
difencumbered with Legs, and quite open 
for the Reception of ObjeCts without Trou¬ 
ble ; its Motion is not by Jerks, as in the 
Microfcope juft now mentioned, but re¬ 
gulated by a fine-threaded Skrew, whereby 
it is adjufted to the Eye with great Eafe and 
ExaCtnefs: and all that try it will I believe 
judge it not only the moft convenient Micro¬ 
fcope for this Purpofe, but likewife for gene- 
4 raJ, 
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ral Ufe. Wherefore as this Inftrument, which 
has been conftrudted fince the Publica¬ 
tion of the Microfcope made eafy , could not 
be given there amongft the other Micro- 
fcopes then in ufe, I intend at the End of 
this Treatife to infert a Drawing and fhort 
Defcription of it. 


CHAP. III. 

Of Salts in general. 

I T feems neceffary in order to make 
the Matter in Hand underftood the bet¬ 
ter, that fome Account be given of what 
is meant by Salts and Saline Subfances , to¬ 
gether with fome fhort Explanation of the 
Diflolution of fuch Subftances, and their 
Cryftalization afterwards ; whereby the Dif¬ 
ference between my Experiments and thofe 
of others may become more evident. 

Few will I prefume imagine, that I mean 
by Salts fuch Subftances only as afford what 
is called a Salt Tafte; for Salts are of all 
Taftes, and Sugar itfelf is no other than 
a Salt extracted from the Sugar Cane. But 
we underftand by Salts, all Subftances what- 
foever that are diffolvable in Water, or 
whofe Parts become fo feparated thereby 
as to difappear therein; which, notwith- 

ftanding 
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irtg the Water being evaporated, {hew them- 
{elves again combined in fome fort of an¬ 
gular Forms, vVith a Degree of Tranfpa- 
rency, and to the Tafte are more or lefs 
pungent. To this may be added, that they 
are fuflble by Fire. 

Salt, thus underftood, is one of the firfh 
Principles of the Chemifts ; and indeed has 
good Reafon to be efteemed fo, as it en¬ 
ters into the Compoiition of all Bodies. It 
is every where, and in every thing: for if 
any Stone, Plant, or Animal be burnt; a Salt 
remains in the Arties, which may be ex¬ 
tracted by Water; and feparated from the 
Gaput Mortuum. 

It is the Nutriment of Animals, Vege* 
tables and Minerals, infomuch that Herbs; 
Roots, Bread, &c. deprived of their Salts; 
can neither fullain, nourifh, or increafe the 
Bodies of Animals; and the Earth when di¬ 
verted of it becomes abfolutely barren. 

Vegetables and Animals; whilft flourifh^ 
ing and alive, difeharge by Perfpiration and 
other more fenfible Evacuations the Excefs 
and Recrements only of the Salts whereby 
they are preferved: but when they perirti* 
the Chain whereby the Parts were kept to¬ 
gether becomes broken; the Salts regain 
their Liberty by Putrefaction, fome fly 
away into the Air, and the reft remain in 
a Condition to enrich and render fertile 
C that 
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that lean and hungry Earth which is de- 

ftitute of fuch Salt. 

Taftes, Smells, and moft other Effeds 
of Bodies on one another, feem occafioned 
by the Adion of Salts, which by ftriking 
on our Organs produce Senfations corre- 
Ipondent to their Figures, and by the fame 
means affed all other Bodies. 

Being tranfparent, and having a ftrong 
attradive Power, they probably fupply both 
Matter, Confidence and Form to Spars, Cry- 
ftals, Diamonds, and all other Gems and pel¬ 
lucid angularly figured Foffils. When com¬ 
bined and at Reft they are perhaps the Bafis 
of Cohefion and Solidity in moft Bodies, 
the Pegs or Nails that hold the Parts of 
other Matter together ; but when put in¬ 
to Motion by the Separation of their com¬ 
ponent Particles, and their repulfive Force 
(which is no lefs vigorous than thfeir attrac¬ 
tive Power) becomes exerted, they are the 
moft adive Principles in Nature, like Knives 
or Launcets cut their Way through every 
thing, and produce the moft furprizing 
Changes. Whence the Chemifts fay, that 
in the Sun and in Salt are all Nature’s Pro- 
dudions j and, that he who knows not Salts, 
will never perform any thing in Art. 

The Diftindion of Salts into acid and 
alkaline, into volatile, fixt, and efiential, I 
{hall - leave the Reader to confult chemical 
Writers about. 


CHAP, 
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Of Dissolution. 

T H E Diflolution of Salts or faline Bo¬ 
dies is effected by an Intruiion or In¬ 
terpolation of the Particles of Water, or 
fome other Diffolvent, between the Particles 
that compound fuch Bodies ; whereby their 
Combination is deftroyed, and they become 
feparated from each other. 

Sir Ifaac Newton -f* accounts for the Diflo- 
ludon of fuch Subftances from the great 
Principle of Attraction, and the Manner 
thereof is explained by Dr. Friendy in his 
FraleEliones Chemicce, p. 6i> where he 
gives a mechanical Defcription of the dif- 
folving of common Salt in Water; the mean¬ 
ing of which in few Words is, “ that the 
“ Corpufcles of Salt being extremely fimple, 
“ minute, andfolidfor their Bulk, are con- 
“ fequently indued with a ftrong attractive 
“ Power: (Attraction being, cateris paribus, 
“ always in proportion to the Quantity of 
“ Matter:) the Particles of Water are there- 
“ fore attracted more vigoroully by the fa- 
“ line Particles than by one another : for the 
** watery Particles cohering but flightly, and. 
i( moving readily, when they approach the 
“ Particles of Salt, rulh as it were into their 
**- Embraces; and opening aPaffage into their 
C 2 ** Pores, 

f Vid. Newton's Opticks, p. 351. 
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“ Pores, which are very numerous, the Tex:- 
“ ture and Cohefion of their Parts become 
** intirely broken and deftroyed, the Corpu- 
“ fcles are feparated, and float here and there 
“ in the Warer.” 

Water (or fome other Liquor) having 
thus infinuated between the component 
Particles of faline Bodies, deftroyed their 
Cohefion, and removed them from each 
other; if the minute difunited Particles are 
fewer than what the Interftices of the Water 
can contain, they remain fufpended in the 
Fluid, though being extremely fmall and 
tranfparent the Eye cannot difcern them; for 
notwithftanding Salts are fpecifically heavier 
than Water, their minute Particles, when 
feparated, having their Surfaces increafed 
in proportion as their Bulk is diminifhed, 
are unable to overcome the Refiftance of 
the Fluid, and confequently cannot fink 
therein. But if the faline Particles are 
more in Quantity than the Interftices of 
the Water can eafily contain, the Refidue 
attract each other, form little Mafies hea¬ 
vier than the Fluid, and either fall to the 
Bottom, or adhere to the Sides of the Vefiel, 
and that moft commonly in the Form of 
regular Cryftals. 


CHAP. 
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CHAP. V. 

Of Crystalization 

T HE ufual Way of procuring Cryftals 
from any Salt or faline Subftance 
is, to diflblve the fame in warm Water ; to fil¬ 
ter the Mixture if there be any Foulnefs ; 
to evaporate till a Film is feen at Top; 
and then to fet it in a cool Place to fhoot. 
Heat enables the Water to diflolve and hold 
up a greater Quantity of the Salt than it 
would do without it, and Cold afterwards 
greatly afli{ls its forming into Cryftals. 

The Cryftals thus formed, whether more 
or lefs in Quantity, will always have fuch 
Figure as is peculiar and conftant to the 
Kind of Salt they are procured from; and 
how often foever their Particles be fepa- 
rated /by Solution, they will come together 
again, and reunite in fuch a Manner as to 
produce Bodies exa&ly of the fame regu¬ 
lar Forms ; which muft imply, that fuch 
component Particles, whatever their Shape 
or Texture be, are themfelves unalterable, 
and that the Principle or Law whereby 
they are brought together is uniform and 
perpetual. Their Concretion may be ac¬ 
counted for on Sir Ifaac Newtons, Princi¬ 
ples, by the attractive Force with which 
all Bodies, and Salts more especially, by 
reafon of their Solidity, are indued; where¬ 
by, when the Water wherein they float 
C 3 is 
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is evaporated to fuch a Degree that the 
faline Particles come within the Reach of 
each other’s attractive Power, and do ac¬ 
tually attract one another more vigorouf- 
ly than the Fluid attracts them, they form 
themfelves into Cryftals. And as to the Re¬ 
gularity of their Figures, “ that argues 
(according to the fame great Man) that 
“ the Particles of the Salt before they con- 
ff creted, floated in the Liquor at equal 
< { Diftances in Rank and File ; and by 
** confequence that they aCted upon one 
“ another by fome Power which at equal 
?c Diftances is equal, at unequal Diftan- 
<{ ces unequal. For by fuch a Power they 
61 will range themfelves uniformly, and 
« without it they will float irregularly, and 
« come together as irregularly.” He alfo 
fuppofes, “ that the Particles not only range 
<• themfelves in Rank and File for concret- 
ingin regular Figures, but alfo by fome 
« kind of polar Virtue turn their homo- 
« geneal Sides the fame Way f . 

As that Conftancy of Figure, obfervable 
in the Production of Cryftals from the 
fame Salt, proves their component Particles 
to have fome determined and unalterable 
ghape, fo the Difference of Figure pecu¬ 
liar to the Cryftals of different Salts, in¬ 
duces one to believe, that the component 
Particles of each Rind differ no lefs in 


•J- Newton's Opticks, zd Edit. Page 363, 
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Shape from the Particles of every other Kind 
than the Cryftals they compofe do. 

The Particles of them all are indeed fo 
exquifitely minute, that no human Eye or 
Inftrument can poflibly difcern them, be¬ 
ing finer, in feveral Kinds, even than the 
Particles of Air, forcing their Way through 
Metals, Glafs, and other Bodies, where 
the Air can find no Entrance. Conjectures 
have notwithftanding been made concern¬ 
ing their Figures j fome fuppofing them 
exactly of the fame Shape in little, as the 
Cryftals they conftitute by their Combi¬ 
nation are in a larger Size; whilft others 
infift, that their Shape is intirely different 
from what appears in the Cryftals; the 
Figures whereof arife, as they imagine, 
from a ftronger Attraction on fome Sides 
of the fame Particles than on others, 
whereby the Concretions on thofe more 
attractive Sides are greater: for, fay they, 
if the Particles of Salt that fwim in a Fluid 
attraCt each other mutually, and by their 
Figure have a greater attractive Power 
in fome Parts than in others, and if their 
ContaCt be greateft in thofe Parts, fuch 
Particles will form themfelves into Bodies 
with given Figures, or, in other Words, 
will conftitute regular Cryftals, 

That ingenious mathematical Profeftor 
and Phyfician of Bononia * > Dominions 
C 4. Guliel- 

* Vid. TXifcorfo fopra It Figure de' Salt. Printed at 
Bologna 4 t0 . 1688. 
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Gulielminus obferves, that the fenfible 
Cryftals of any Salt, however large or mi-* 
nute they may be, have always the fame 
Figures: the Co-ordination of the Parts 
not depending on the Quantity of the com¬ 
ponent Matter : that Nitre, for Example, 
3 n its EfHorefcencies from Walls, difpofes 
ltfelf into very {lender Bodies of the like 
Figure exactly as its larger Cryftals; and 
that not only Cryftals too fmall for our Eyes 
to fee, but even the minuteft Particles of 
their Salt, that were diftblved in the Water 
before their Cryftalization, have the fame 
Figure as the larger Cryftals have. Whence 
he fuppofes the firft Principles of Matter 
whereof the Salt is compofed, and which 
©n Account of their Smallnefs no Force 
can poftibly divide, to have fuch deter¬ 
mined Figures, as they can never change, 
impofed on them at their Creation. And 
for this he quotes Mr. Leeuwenhoek, who 
aflerts, that in Solutions of Cyprian Vitriol, 
and of Tartar, he has feen Particles, which 
though not larger than the twenty thou¬ 
sandth Part of the Thicknefs of a Hair, 
ivere exactly figured like their larger Cry¬ 
stals ; and thofe Figures in two or three 
Minutes increafed to an hundred times 
their former Bulk, ftill retaining their Fi¬ 
gure, however they were enlarged in Length 
and Breadth. 

Nor does he imagine any other Caufe 

for 
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for the Separation of a Salt from the Fluid 
wherein it is diflolved, but an Inclination 
of the Planes of the fmalleft Particles to 
unite; which Inclination being alike in all, 
they join one after another on every fide: 
by which means the Size grows larger, but 
the Figure alters not. Thofe in common 
Salt he affirms to be minute Cubes, in Vi¬ 
triol Parallelopipids, and in Nitre hexagonal 
Prifms. 

Hence he infers, that the Figures of the 
Cryftals prove not only the Exigence and 
Shape of their component Particles, but 
withal demonftrate that the Cryftals are 
themfelves produced by an appofite Union 
of fuch-like figur’d Particles, whofe Figures 
cannot be deftroyed unlefs by Annihilation. 

That the moft minute Cryftals difeerna- 
ble by the Microicope may be obferv’d grow¬ 
ing under the Eye, and enlarging their 
Dimenfions many thoufands of times with¬ 
out an Alteration in Figure, I dare affirm 
from my own Experience: but I pretend 
not thereby to determine the real Shape 
of the original Particles of any Salt, or to 
underftand the other Properties concerned 
in their Combination. After all my Expe¬ 
riments, I am too fenfible of my own Ig¬ 
norance to fet up any Hypothefis : that 
I leave to abler Judges on future Tryals ; 
begging Leave inftead thereof to fubmit the 
following Queries to beconfidered at Leifure. 
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QUERIES. 

D O not Attraction and Repulfion feem 
to be the principal aCtive Powers 
whereby the natural Changes in Bodies are 
produced ? 

Are not thefe Powers inherent, proba¬ 
bly, in all Matter, however their Agency 
may be fufpended, diminifhed, augmented, 
or otherwife diverlifyed ? 

May we not fuppofe, that by the firft 
of thefe Powers the original Particles of 
Matter be brought together and conjoyned, 
in the Formation of molt compounded Bo¬ 
dies ? and does not the Deftru&ion of fuch 
Bodies, or the Separation of their compos 
nent Particles, feem probably greatly owing 
to the Latter ? 

Is there not Reafon to believe, that the 
Particles of Matter conftituting Gold, Stone, 
Wood, Flefh, &c. are different from each 
other ab Origine; and, confequently, that 
there are different Kinds of fimple mate¬ 
rial Particles ? 

Mull not thefe Particles (however un¬ 
conceivable their Minutenefs be) have fome 
determined Figures and Sizes ? May not 
fuch Figures and Sizes be different, and 
indued with different Degrees of the at¬ 
tractive or repulfive Force: and may not 
the Difference in Bodies as to Coherence, 

Soli- 
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Solidity, Duration, &c. be owing to the 
various Intermixture and Combination of 
Particles either alike > or unlike in Size and 
Figure fy ? 

May there not be a Kind of Polarity in 
the original Particles ? or, may they not 
attract at fome Points and repel at others, 
and that in various Proportions, according 
to their Inclination towards each other, their 
Diftances, their Points of Contadt, or other 
Circumftances ? May not fuch Attraction 
or Repulfion be excited, or fufpended, by 
Heat, Cold, Motion, Reft, (Sc, ? And as 
Light has alternate Fits of eafy Reflexion 
and eafy Tranfmifiion J, occafioned by the 
different original Properties of the different 
Sides of its Rays *, (as Sir Ifaac Newton 

has 

+ “ All the Phenomena in Nature are produced by 
Motion. There appears an uniform working In things 
great and fmall by attracting and repelling Forces. But the 
particular Laws of Attraction and Repulfion are various. 
The minute Corpufcles are impelled and directed, that is 
to fay, moved to and from each other, according to various 
Rules or Laws of Motion. Some Bodies approach together, 
others fly afunder, and perhaps fome others do neither. 
When Salt of Tartar flows per deliquium, it is vifible 
that the Particles of Water floating in the Air are move 4 
towards the Particles of Salt, and joined with them. And 
when we behold vulgar Salt not to flow per deliquium, 
may we not conclude that the fame Law of Nature and 
Motion doth not obtain between its Particles and thofe 
of the floating Vapours ? A Drop of Water aflumes a round 
Figure, becaufe its Parts are moved towards each other : but 
the Particles of Oil and Vinegar have no fuch Difpofitioti} 
to unite.’ 1 Vide Bifhop ofCLOYNE’s Sjris, Page 110. 

$ Newton’s Opticks, Page 339. Again, 347. 

* Ibid. Quere 26. 
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has fhewn:) may there not alfo be alter¬ 
nate Fits of eafy Attraction and eafy Re- 
pulfion, occafioned by the Conjunction, or 
Oppofition, of the attractive or repulfive 
Sides in the Particles of Matter ? May not 
the Succeflion of fuch Fits be extremely 
quick, as in the Vibrations of Bodies, &c. ? 
and may they not be prevented, diminifh- 
ed, circumfcribed, augmented, propagated, 
or communicated with almoft infinite Va¬ 
riety (as to the Modification) according to 
the Conftitution of the Bodies wherein they 
are excited, and the Aptnefs or Unaptnefs of 
other Bodies near them ? 

May we fuppofe the Attraction and Re- 
pulfion of Magnetifm, Gravity and Elec¬ 
tricity, to be different Powers, or different 
Modifications only of the general attractive 
and repulfive Power fuppofed refident in 
all Matter ? 

Do not Heat and Motion feern moft likely 
to excite Repulfion; and are not Cold and 
Reft molt favourable to Attraction? 

When the Particles of Subftances eva¬ 
porate, become volatile, or fly away, is not 
fuch Volatility owing to the repulfive Force 
of the Particles, lome how or other put into 
ACtionr And is not the Explofion of Gun¬ 
powder, &c. occafioned probably by a Fit 
of Repulfion, excited fuddenly and violently 
by Fire, in the component Particles of the 
Gunpowder ? 


Sup- 
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Suppofing that Salts are dilfolved, or their 
Parts feparated, (according to Sir Ifaac 
Newtons Theory, and the beforemen- 
tioned Explanation of Dr. Friend ,) becaufe 
the Particles of Water are more ftrongly 
attracted by the Particles of Salt than by 
one another, and ruffi between and dis¬ 
unite the faline Particles : may not the re- 
puliive Power of the faline Particles, as to 
one another, be exerted at the fame Time ? 
or may not a Fit of Repulfion inftantly fuc- 
ceed the former Fit of Attraction * ? And, 
if the repulfive Power be of equal Force 
in each of the Particles* will they not be 
repelled to equal Diftances from each other, 
and confequently be dilpofed in Rank and 
File : and when their next Fit of Attracti¬ 
on takes place, will they not unite accord¬ 
ing to their Arrangement, and conftitute 
regular Figures ? 

Without fuppoling fuch Fits of Repul- 
fion and Attraction, will it not be very 
difficult to conceive, how the Particles of 
Salt, which, notwithftanding their mutual 
Attraction and ContaCt, became feparated 
each from other by their ftronger Attracti¬ 
on 

# Unlefs by fome fuch means, it is not eafy to imagine 
that the Particles of Water Ihould be able to enter the 
Interlaces between the conftituent Particles of Salts: for the 
firft Particles of Salts are found to be fmaller even than thofe 
of Air, by their palling through Cork, Glafs, and other 
Bodies, which Air cannot pafs through, and confequently 
their Interftices muft be ftill much fmaller* 
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on of the Particles of Water, fhould after¬ 
wards, when carried to Diftances from each 
other, where their mutual Attraction muft 
be rendered much weaker, forfake the Par-- 
tides of Water (which they had attracted 
and joyned themfelves to fo ftrongly) come 
together again, and combine more firmly 
than they did before * j for Cryftals are not 
near fo eafy to diflolve as Salts before they 
are cryftalized ? 

Does not the Power of Attraction in- 
creafe as the Diftances between the Par¬ 
ticles decreafe ? Is it not of great Strength, 
when they are brought in Contact? and 
would not moft Bodies be abfolutely folid, 
and their Parts almoft infeparable, was not 
Hardnefs an eflential Property in Matter, 
which (by rendering the Particles incom- 
preffible) prevents their ContaCt otherwife 
than in Points, and occafions numberlefs 
Pores or Interftices between them ? 

May not the attractive and repulfive 
Power be in proportion to the Surface rather 
than the Solidity, (as it is found in Magnets,) 
and in Confequence thereof, are not the 
fmalleft Particles indued with the ftrongeft 
Attraction and Repulfion ? 

* When a Glafs Tube, made Eleftrlcal by rubbing, attrafb 
a downy Feather, foon afterwards repels it, and drives it 
Continually away until the Feather has touched fome other 
Body ; after which it immediately attrafb, and then repels it; 
have we not a plain ocular Demonftration of alternate Fits of 
Attraftion and Repulfion ? 
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If the Particles of Matter have Sides and 
Angles, will they not touch in more Points, 
and form Bodies more folid and durable 
when joyned together laterally, than when 
connected by their Angles ? And if the 
Surfaces of fuch Bodies are fmooth and 
polifhed, will not their Junction be much 
the firmer ? 

When one Salt is faid to be converted 
into another, or appears in the Figures of 
another, by the Addition of fomething 
thereto j may it not be fuppofed, that by 
the Intervention of other fhaped Particles, 
the Particles of the firft Salt are prevented 
from cohering by the fame Sides and An¬ 
gles as they did before .• and that by tho 
Mixture of thefe Figures the new Forms 
are produced?—Some Solutions will mix 
and form Cryftals and Configurations by 
Combination : in others, however blend¬ 
ed, the Cryftals of each Kind appear al¬ 
ways feparate. 

Are not tranfparent Bodies compofed pro- 
pably of homogeneous Particles, or Parti¬ 
cles of the like Size and Figure, arrang¬ 
ed in fome uniform Diredtion, whereby 
their Interftices being rendered regular, are 
fitly adapted for tranfmitting the Rays of 
Light? And is not the Tranlparency of all 
faline Cryftals and Configurations moft likely 
to be owing to the fame Caufe ? 

,4 


Do 
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Do not the Colours of Bodies alfo depend 
on the Arrangement of their Particles, for 
the more or lefs ready Reflexion, Refract 
tion, Tranfmiflion, or Retention of the 
Rays of Light ? 


CHAP. VI. 

DireCiidns for making a Collection of the Solu¬ 
tions <9 /~Salts W Saline Substances; 
and preferring them always in Readinefs to 
be examined by the Microfcope . 

A S the Curious riiay be defirous td 
colledt and keep by them the feveral 
forts of Salts mentioned in this Treatife* 
whereby they may at any time amufe them- 
felves or entertain their Friends at a Mo-* 
ment’s Notice* I fhall put them in a Way 
that will intirely anfwer this Purpofe, found¬ 
ed on my own Experience. 

Let a Drawer or Box be made three 
Inches in Depth* ten Inches wide, and 
fourteen Inches long in the Clear: at about 
an Inch and a quarter from its Bottom 
place a thin Board of the exadt Length and 
Width of your Drawer, horizontally, on 
four little Pillars fattened in the Corners* 
this Board having firft of all round Holes 
cut through it* in Rows* of a Size to re- 
delve Glafs Phials that hold one Quarter 
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bf an Ounce, and fufficiently large for them 
to go eafily in and out. Such a Board will 
conveniently admit of twelve Rows, each 
Row having eight Holes. 

Being thus furnifhed with a Repofitory 
for your Colletftion, and provided with 
ninety-fix Phials of clear Glafs to place in 
thefe Holes, where they will hand in order 
without Danger of tumbling down or be¬ 
ing otherwife difplaced, put into each Phial 
as much of any Salt or faline Subffance, 
reduced to Powder, as you are certain will 
be fufficient to faturate about half the 
Quantity of Water it can contain j for ’tis 
bed; to prepare no more at once, as thereby 
you will leave room for making Mixtures 
and trying Experiments, which if the 
Bottles are quite full you cannot do fo well. 
Then with a Tea-fpoon, half fill your 
Phials with boiling Water, immerging them 
all the while up to the Neck in a Bafon 
of Water, likewife boiling hot ■j-, and hold 
them there till the Salt is all diffolved, or 
you are fure the Water will diffolve no 
more. 

This done, fallen with fliff Pafle a fmall 
Piece of Paper on the Side of each Phial 
near the Neck, that it may eafily be feen ; 
having previoufly marked the Papers 1, 2, 
3, 4, 5, &c. in a numerical Order. Fit 
D the 

f Cold Water or warm Water will do for fome forts, but 
hot Water does no harm to any, and is belt for molt. 



34 Directions for collecting 

the Phials with good found Corks, on which 
you muft likewife mark the fame Numbers, 
that you may not miftake the Bottles they 
belong to: and do not think it enough to 
mark the Corks only, for many of the 
Salts will deftroy the Marks upon the 
Corks, and by that means leave you in the 
Dark as to what they contain, unlefs 
there are Papers alfo marked, to help you 
out. 

Make then an exaCt Catalogue of them, 
fetting down each Particular under a Number 
correfpondent to that on the Bottle it is in; 
whereby you will at any time find readily 
whatever Solution you want to examine. 
You may range your Bottles in what Order 
you think fit : that in this Treatife is per¬ 
haps as good as any. 

Thefe Preparations will keep good 
many Years; and when any Phial is almoft 
out it may eafily be replenilhed, fo as to 
preferve your Collection always compleat. 
You muft not expeCt to fill all your Bottles 
immediately; forty or fifty forts will be 
perhaps as many as you will foon be 
able to procure; and therefore, if you fhall 
be fatisfied with them, your Box may be 
contrived in the above Manner to contain 
only fome fiich Number. But a diligent 
Enquirer will be able to add to them from 
Time to Time, and would not willingly be 
limited in his -Refearches. Suppofe how¬ 
ever 
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cvet you have only forty Sorts; by diffe¬ 
rent Mixtures and Compofitions of them 
with one another, you may produce many 
thoufands of Subjects for Examination, and 
be continually difeovering nevif and won¬ 
derful Configurations.: from this rich Store, 
by combining different Salts, and in diffe¬ 
rent Quantities, innumerable Varieties may 
be formed, as from the different Arrange- 
ments of the twenty-four Letters of the 
Alphabet, all the Sounds of Language may 
be fignified. 

Here is an unbounded Field, which 1 
only point out to the Curious, without de¬ 
scribing the Beauties I have frequently met 
with in my Rambles there. ’Tis enough 
for me to fhew the Configurations and 
Cryllals of Salts fimply and fingly; I re¬ 
commend to thofe who have moreLeifure, to 
examine them all differently combined. 

Solutions thus prepared will be always 
ready to fhew the Configurations forming 
under the Obferver’s Eye a Sight no one 
can behold without Admiration and De¬ 
light. It would likewife be very defirable 
to preferve the Configurations themfelves, 
after they are compleat and perfect, or in 
their different Stages : but this in general 
cannot be done, for much the greater Part 
of them are broken and deftroyed by the 
Air foon after they are produced. A few 
however are durable, and may be kept a 
D 2 long 
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long while in good Perfection, if another 
Slip of Glafs, of the fame Length and 
Breadth, be placed over that the Configura¬ 
tions are formed upon, with the Interpo- 
lition only of a very thin Slice of Cork 
between them at each End, to guard the 
Configurations, by keeping the Glaifes 
afunder, from being any ways rubbed or 
damaged. A little Glew, ftrong Gum, or 
fticking Pafle, applied to each Side of the 
Slices of Cork, will fallen the Glaifes fo 
well together as to make of them a fort 
of Boxes or Cafes, including the Configura¬ 
tions, and defending them from any Injury, 
if the open Sides be Ihut up, by palling a 
narrow a Slip of Paper over them: but then 
Pin-holes mull be made through] the Paper ; 
for if the Air be intirely excluded, the Con¬ 
figurations will foon decay. 

I have now by me feveral of thele 
little Cafes of Glafs, containing Configu¬ 
rations and Cryllals that appear nothing at 
all the worfe for keeping, though they 
have been prepared at leall four Years. 
Thefe are always ready to fhew in a Mi¬ 
nute, without any farther Trouble, and are 
a very pretty and curious Set of Objeds. 
The Glaifes for them are all cut by the 
Glazier of the fame Size exactly, viz. one 
Inch and three Quarters long, and almoll 
an Inch broad. They mull be free from 
Scratches> Flaws, or Air Bubbles. 

The 
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The Salts whofe Configurations or Cry¬ 
stals may be thus kept, are common Salt of 
fome kinds, not of all: Alum , fome of 
the Vitriols , Saccharum Saturniy Ens Veneris , 
Salt of Ambery and fome others, which 
are eafily known by their not breaking or 
diffolving away foon after they are pro* 
duced. 


CHAP. VII. 

A general Explanation of the Plates, with 
fome farther thoughts on the Cryfals and 
Configurations of Salts. 

H AVING declared already what I 
mean by Configurations, and given 
a full Account hew to prepare faline Sub- 
ftances for that Purpofe, and to makea 
proper Colle&ion of them, little more is 
requifite at prefent than to explain briefly 
what the following Plates defign. 

Each Figure reprefents a Drop of the 
Solution of that Subftance whofe Name it 
bears; and is calculated to fhew the Procefs 
of its Appearances, from the firft beginning 
to cryftalize about the Edges, to the full 
and compleat Conclufion of all its feveral 
Changes. 

As Heat excites Action, and fets the faline 
Particles in Motion, thofe Particles, whilfl: 

P 3 float* 



3 8 thoughts on Configurations and Cryfials, 
floating in a heated Fluid, may be fuppofed 
to have a confiderable Liberty of exerting 
their attractive and repulfive Properties, as 
they approach each other in their Fits of Re- 
pulflqn or Attraction ; or according to the 
fortuitous Apportion, or Approach of their 
attractive or repulfive Points each to other$ 
whence a Commotion muft neceifarily arife, 
fome attracting and others repelling, till fuch 
time ps the Particles can difpofe them- 
felve^ in the Order and Figure that muft 
neceflarily refult from their original Forms 
and properties : which Forms and Proper¬ 
ties being fuppofed unalterable, how often 
foever they are diflolved or feparated, they 
will constantly unite again in the very fame 
Manner *. And accordingly, in many of the 
following Solutions innumerable little Mafles 
may be difcovered, hurrying about mod: 
violently, and in all Directions, before there 
appears the lead: Tendency towards fhqoting 
jpto regular Figures. 

The Solution being more fhallow, and 
the Attraction greater, about the Edges of 
the Drop than near its Middle, the floating 
Particles of Salt tend towards the Edges 
ip great Abundance, and begin there, mod: 

com- 

* Should the Particles wear away, or break in Pieces, the 
Nature of Things depending on them would be changed. 
Wfiter and Earth compofed of old worn Particles and Frag¬ 
ments pf Particles, would not be of the fame Nature and[ 
Texture now, with Water and Earth compofed of intire 
I’grUclesin the Beginning, Newtek's O^ticks, p. 376, 
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commonly, to combine in fuch Cryftals 
as are peculiar to the SubjeCt; the Side 
and Angles of which Cryftals formed with¬ 
in the furrounding Fluid are regular, po¬ 
liced, and tranfparent: and their oppo- 
fite Sides would be the fame alfo, were 
they not terminated by the Edges of the 
Drop, and unable to form themfelves upon 
the dry Glafs. 

This ufually is the Beginning of the 
Procefs j and thus far the Power of Attrac¬ 
tion feems almoft wholly to prevail: a 
Power whereto Cryftalization appears al¬ 
moft intirely owing j Repulfion, on the 
contrary, may be deemed the firft Agent 
in producing Configurations : or to ipeak 
more plainly. Attraction, by making all the 
Particles within a certain Circumference 
move towards fome certain Points, and 
combine together in a regular Order, pro¬ 
duces Cryftals ; Repulfion, by pufhing them 
outwards from fome certain Points, in a re¬ 
gular Order, occafions Configurations, when 
they are brought together again by Fits of 
Attraction. 

Should it be objected, that our Configu¬ 
rations may alfo be produced by Attrac¬ 
tion only, I muft prefume to think that is 
foarcely poflible; for the Shoots that firft 
appear do not only pufh forwards vigoroufiy 
in the Procels, but divide and fubdivide into 
innumerable Lines and Branches; which 
E* 4 Divifion 
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Divilion and Subdivision feem direCtly con-? 
trary to the Effect of an attractive Power; 
Since Attraction can hardly be fuppofed to 
make Particles of the fame homogeneous 
Matter Separate. I am however inclinable 
to believe, that the Fits of Repulfion, which 
pulh out the aforefaid Lines and Branches, 
may be attended or immediately Succeeded by 
Fits of Attraction, laterally, in the Particles 
compoling them; whereby the interme¬ 
diate faline Particles difperfed in the Fluid 
between the Said Lines and Branches are at¬ 
tracted to the Sides, combine with, and 
become a Part thereof. For was it other- 
wife, when the Fluid is quite evaporated. 
Particles of Salt would be found between 
the Lines, which they are not in any Quan¬ 
tity, Such a Propullion forwards and At-? 
traCtion tideways, at, or nearly at the fame 
Inftaqt of Time, may eafily be imagined, if 
we fuppofe two oppolite Sides of the faline 
Particles indued with an attractive, and two 
Other oppolite Sides of the fame Particlesdn- 
flued with a repullive Property, in fome Such 
Sort, as every Ray of Light is consider’d by Sir 
Ifaac Newton , in his Obfervations on the 
double RefraCtion of Ifland Cryftal, as hav¬ 
ing * four Sides or Quarters, two whereof 
oppolite to one another incline the Ray to 
be refraCted after one Manner, and the other 
two oppolite Sides incline the Ray to be 
refraCted after a different Manner. 


* Newton's Opticks, p. 334. 


Cryltals 
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Cryftals and Configurations are frequently 
feen together in the fame Drop, and form¬ 
ing at the fame Inftant. As foon as the 
Crystals become difcernable by the Micro- 
fcope, they are either Cubes, or Rhom¬ 
boids, or Columns, or pyramidal, or trian¬ 
gular, or fome other certain Figures ; and 
to what Bignefs foever they may become 
inlarged, they fhew, from their very firft 
Appearance, the fame Sides and Angles that 
are feen afterwards when at their utmoft 
Size, no Alteration of Figure attending their 
Increafe in Bulk. But the Configurations 
change their Forms every Moment, pufhing 
forwards in new Shapes continually, and 
leaving no Refemblance of the Forms that 
prefented firft: infomuch, that no better 
guefs can be made (in a Subject never 
before examined) what Configuration will 
be form’d thereby, from feeing its firft 
beginning Shoots, than from feeing the 
Germen or feminal Leaves of an unknown 
Seed one can pafs a Judgment what other 
Leaves, Flowers and Fruit fuch unknown 
Seed fhall produce. 

From the firft pufhing forward of the 
Salt there is a continual feeming progref- 
five Motion and Change of Figure * : but 

as 

* Notwithftanding this Manner of Expreflion, in Con¬ 
formity to the Appearances of Things, I fuppofe the Con¬ 
figurations of Salts are produced according to certain Laws 
Vi Repulfion and Attraftion, whereby the floating Parti¬ 
cles 
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as Motion can not be pidlured, I have en¬ 
deavoured to fupply that Defeat, by repre- 
fenting, in feveral Parts of the fame Drop, 
the different Stages or Appearances that 
are mod remarkable during the whole Pro- 
cefs, and by giving a particular Account 
thereof in the Defcription. 

The cryftaline Shoots that prefent about 
the Edges of the Drop demand our firft 
Examination ; and it is advifable from then- 
very Beginning to keep the Eye conftantly 
fixt upon them, and to obferve their Growth. 
In fome Subjects the Configurations pufh 
out from thefe Cryftals into an Infinity of 
regular Branchings; but in others, and thofe 
efpecially of the mineral Kind, the Cry- 
fials {hooting from the extreme Edges in¬ 
to the ambient Fluid preferve themfelves 
feparate and entire, even through all the 
Changes that happen, and by their Tranf- 

parency 

cles of fuch Salts become arranged in certain determined 
Figures, according to their refpe&ive Kinds, by Juxta-poli- 
tion. Accretion or Apportion, and not by any Protrufxon or 
(hooting forwards in the Manner of the Growth of Plants, 
And therefore though growing, /hooting out, branching, pro¬ 
truding, and fuch like Terms, are frequently made ufe of in 
the Courfeof this Treatife, in order to avoid Circumlocu¬ 
tion, and to render the Subject more familiar; the Reader is 
defired to take Notice and remember, that fuch like Expref. 
fions are not to be underftood literally in the ftrift Senfe of 
the Words, as fuppofing any thing fimilar to Vegetation; 
*ny more than among People well (kill’d in Aftronomy the 
Sun is fuppofed actually t© move from Eaft to Well,to rife in 
a Morning and to go down at Night, though they frequent¬ 
ly fpeak of its moving fo, of its rifing, and its going down, 
in conformity to common Appearance. 
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parency and polilhed Sides and Angles, 
bear a near Refemblance, when enlarged 
by the Microfcope, to the Shootings (in the 
FilTures of Rocks and Mines) of Spars, 
Cryftals, and feveral Kinds of angular and 
figur’d Gems, and ferve moreover to point 
out after what Manner fuch Bodies are alfo 
probably formed in a furrounding Fluid *, 
and poflibly too of fimilar Materials : for 
there feems nothing unreafonable in fup- 
pofing, that different mineral Salts, diflolv- 
ed in fome Fluid exfuding from Rocks 
or Mines, and tinged with metalline Mat¬ 
ter, may, through the wonderful Chemi- 
miftry of Nature, fupply the different Sub- 
fiance, Hardnefs and Colour of Spars, Cry¬ 
ftals, and precious Stones; in fome fuch 
like Way as their Refemblances are pro¬ 
duced from the Solutions of fuch Salts 
Nor are the Hardnefs of precious Stones, 
their being void of any faline Tafte, and 

their 

* Cryftals and all angular Bodies 'concrete in the Midft 
of a refolvent Fluid or Menftruum. The Fluid wherein 
Cryftal is concreted, is to Cryftal as common Water is 
to Salt. (Stead's Prodromus, Eng. Edit. Page 64.) That is, 
the Cryftal Particles arefeparated and float in fuch Fluid, as 
the Particles of Salt do, when diflolved in common Water. 

J Mines, or Beds of Metal, are met with conftantly, if 
fought after, near the Places where precious Stones are 
found, The Ruby is fuppofed by fome to take its Teint 
from Gold, by others from Iron; the Emerald and Sapphyre 
from Copper, but by different Menftrua j the Topaz from 
Lead or Iron, Granates from Iron, i£c. and a Mixure 
of two or more Teints from different Metals may poflibly 
give Colour to the Amethyft, the Hyacinth, the Opal, 

A greater or lefs Proportion of metalline Matter may alfo 
lender the Gena deeper or paler, harder or fofter. 


Whe« 
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their Indiflfolubility, fufficient Objections 
againft Salts being the Balls of Diamonds, 
Rubies, Emeralds, Granates, &c. lince it 
is obfervable, that Glafs, in whofe Compo- 
lition Salt is a principal Ingredient, proves 
alfo undiffolvable, is indued with a con- 
liderable Degree of Hardnefs, and (as its 
component Salts cannot aft unlefs diffolv- 
ed) is confequently infipid, of rather ab- 
folutely taftelefs. 

Whoever (hall pleafe to repeat thefe Ex¬ 
periments after me, will I believe be fa- 
tisfied, that the Cryftals fhooting from a 
Solution of diftilled Verdigreafe, which 
is a Vitriol loaded with Copper; thofe Cry¬ 
ftals I mean whofe Roots are at the Ex¬ 
tremity of the Drop, and their Points in the 
ambient Fluid, refemble nearly the fhoot- 
ings of Emeralds both in Figure and Co¬ 
lour : that the Cryftals of Ens Veneris , a 
Preparation of Iron, wonderfully emulate 
the Topaz, &c. No 

When the faline Particles combine, without any metal¬ 
line Admixture, the Concrete appears colourlefs, and 
probably forms pure Cryftals or Diamonds. The extreme 
Hardnefs and Luftre of the Diamond refult perhaps from 
the almoft abfoluteHomogeneity andPurity of its component 
Particles; whofe Sides or Planes having admitted no foreign 
Particles between them, touch in many Points, and be¬ 
come thereby almoft infeparable. Saline Particles in fuch 
Purity meet, however, but very feldom, and in fmall Quan¬ 
tity : but as mineral Salts abound almoft every where, and 
efpecially about Rocks and Mines, they frequently ap¬ 
pear in Shoots or Mafles, blended more or lefs with talcky 
or other Matter, and probably conftitute our Cryftals. 
Spars, 
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No Kinds of Matter that we know of, 
except Salts, have a Tendency to fuch-like 
Figures: but Salts when at Liberty always 
appear in them. The Tranfparency of 
Salts is alfo another Property almoft pecu¬ 
liar to themfelves and the Bodies we are 
fuppofing them to compofe : and therefore, 
notwithstanding in thefe our hafty and im- 
perfedt Experiments the Shoots are fo mi¬ 
nute as to require a Microfcope to difcern 
them, and fo tender that the Air in a 
fhort Time deftroys them, may not Nature, 
who proceeds furely, though flowly, pro¬ 
duce Bodies from a better Combination 
of the fame Kinds of Materials, of Size pro¬ 
portionable to the Quantity of fuch Mate¬ 
rials, fimilar in Figure and Colour, hardly 
feparable and of long Duration ? 

I have dwelt the longer on this firft 
Part of the Procefs (which the Drawings 
point out in the Shootings of difiilled Verdi- 
greafe, Plate II. 1, 1 : in thofe of Alum, Plate 
lll.hh: and of j Ens Veneris , Plate IV. aa) 
fince every Obferver muft be highly pleafed, 
to behold the beautiful Appearances of Eme¬ 
ralds, Diamonds, &c. rifing as it were from 
their native Bed, forming their regular Sides 
and Angles under his Eye, and glittering 
with a Brilliancy and Colouring hardly to 
be imagined. 

What has been hitherto defcribed re¬ 
gards the Figures only that proceed from 

and 
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and Teem rooted to the very Extremity of 
the Drop.——The detached Cryftals that 
appear forming within the fame come next 
under Examination : and thefe, from their 
very firft becoming difcernable, being en- 
compaffed on every Side by a Fluid re¬ 
plete with faline Particles, (which, fwina¬ 
ming at Liberty, are attracted or repelled 
from every Quarter, till the Points of greateft 
mutual Attraction meeting in Contact, com-* 
bine according to their refpeCtive Figures -f* •) 
Thefe, I fay, have all their Sides mod: 
commonly regular and compleat, with fuch 
Number and Difpofition of poliftfd Planes 
and Angles as fully diftinguifti from what 
Salt they are derived.—Thefe are the Cry- 
Itals that were before mentioned to retain 
their Figure however their Size inlarges ; 
They, and they alone, are properly to be 
termed the Cryftals of fuch Salt, and many 
of them in Elegance of Form and native 
Luftre excel the Workmanlhip of the moft 
expert Jeweller. Thefe are intended to 
be reprefented in the Alum Solution at fi 
and in that of Ens Veneris at b b. They 
are alfo fhewn again by themfelves, and in 
a larger Size, under thofe and feme of the 
other Drawings. 

After 

+ All foflil Cryftals, Gems, and other Bodies that have 
regular Planes and Angles, without an Appearance of be¬ 
ing broke off from any Root or Stem, are probably form-* 
ed in the fame Manner. 
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After the Cryftals about the Edges are 
grown large, and thofe farther within the 
Drop have like wife pretty nearly attained 
their full Size ; in the Solutions I mean 
where fuch Cryftals do form; for feveral 
Kinds produce Configurations but no Cry¬ 
ftals ; and, on the contrary, in fome few, 
•ufa of Sal Gem, common Salt, &c. though 
abundance of Cryftals are produced, no 
Configurations at all appear: After, I fay, 
the Cryftals are formed, the Configurations 
begin to fhoot, proceeding fomewhat flow- 
ly at the firft: but they quicken by De¬ 
grees, and dart at laft, in many Subjects, 
quite over the whole Drop, as fwift as 
Lightning; and that elpecially if the Drop 
has been too much or over fuddenly heat¬ 
ed. Therefore when the Configurations 
once begin, the Eye fhould never be taken 
off, till they are intirely finifhed. Some 
Defcription of them is given under each 
particular Subject, and they are reprefented 
in the Drawings, as the third Stage of the 
Procefs, fignified by c, D, <?, F, G, in the 
Alum. Drop, and by c and d in the Drop of 
Ens Veneris, 

Thefe Configurations are no lefs con- 
ftant in their Forms than the Cryftals are, 
infomuch that each Subject is eafily di- 
ftinguifhed by them. They feem compofed 
likewife of the fame tranfparent ftiining 
Particles: but the Figures they produce 
4* are 
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are fo extremely different, that every con- 
fid era te Obferver muff judge them owing 
to fome very different Property in Nature.— 
I have ventured to mention Attraction 
and Repulfion, as two Principles that we 
may fuppofe concerned in producing thefe 
different Appearances, but am very far from 
being obffinate in this Opinion, or un¬ 
willing to recede from it, whenever any 
more probable Caufe can be affigned. I 
am fufficiently fenfible how liable we are 
to be miftaken, and how very little we 
know even of the moft common Things. 
The very Elements that are continually 
about us, the Fire, the Water, the Air we 
breathe, and the Earth we tread upon, have 
many Properties beyond our Senfes to reach, 
or our Underftanding to comprehend : and 
when we imagine we know any one thing 
perfectly, I am afraid we flatter and de¬ 
ceive ourfelves very grofly. It is our Hap- 
pinefs, however, and our Duty, to beftow 
fome Time and Pains in making ourfelves 
acquainted with the Productions and Changes 
that Providence continually brings about 
in a regular and conftant Manner. We 
are able to fee EffeCts, though their Caufes 
are beyond our Knowledge: but as no 
EffeCt can be produced without fome Caufe, 
when we behold Order, Harmony, and 
Beauty arife out of Confufion, by means 
of certain aCtive and unalterable Properties, 

wh^re- 
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wherewith the Author of Nature has in¬ 
dued the original Particles of Matter; though 
we cannot underftand the mechanical 
Operation of thefe Properties, or kiiovv 
really what they are or can perform, we 
fhould raife our Contemplations and Ado¬ 
ration to that Eternal, Omnipotent, Supreme 
Firft Caufe; who is incomprehenfible in all 
his Works: and here, perhaps, here only, 
our Ignorance may commend ably become 
the Mother of our Devotion. 

In ihort, if the Cryftals of faline Sub- 
flarices are wonderful, their Configurations 
are infinitely more fo, ; their Variety and 
Beauty no Words or Language can poftibly 
exprefs; and trying to give the Pi&ures 
of them is like endeavouring to paint 
the Luftre of a Diamond, or the Bright- 
nefs of the Sun-fhine. 

It happens in fome Kinds of Solutions* 
that after the firft Cryftals are formed, the 
Configurations perfected, and when every 
thing feems over, and all is quiet, other 
new Configurations, and Cryftals too, pre*^ 
fent themfelves, in Figures very different 
from the former* and what probably are 
owing to Salt of another Kind that was 
latent in the Mixture. 


E 
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[ 5 ° ] 

CHAP. VIII. 

Of Gem-Salt, Sea-Salt, and Spring-Salt. 

f^EM-Sa/t diffolved in warm Water, and 
a Drop applyed to the Microfcope on a 
Slip of Glafs, either holding it over the Fire 
for a little while to haften the Experiment, 
or leaving the Water to evaporate at leifure, 
affords the feveral Figures that appear in the 
firft Plate N° I- 

Sea-Salt treated in the like Manner pro¬ 
duces Cryflals as at N° II. 

The Figures of Spring-Salt , or * TSaJket- 
Salty obtained by the fame Method, are 
fhewn at N° III. 

The Figures of thefe three Salts differ 
very little each of them producing Bodies 
of the. like Forms; viz. folid Cubes, 
fquare Plates, and hollow Pyramids, hav¬ 
ing Bafes that are either exad Squares, or 
Rectangles, and whofe Hoping Sides dimi- 
nifh gradually upwards by a kind of Steps, 
fome terminating in a Point, and others 
appearing truncated, or ending with plane 
Surfaces. Each Kind of thefe Salts does 
not however produce the fame Figures in 
equal Plenty, for Gem-Salt affords moft 
Variety; Sea-Salt abounds chiefly with 

thofe 

* This does not mean that all Salt made from Springs is 
Bajket-Salt, but only that our Bajket-Salt is one kind of 
Salt nude from Springs. 
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fchefe two Figures N° II. and Spring-Salt 
With thofe at N° III. 

Mod Writers reprefent the Cryftals of 
thefe Salts as Cubes; and fuch in Truth 
they feem originally to be : I mean when 
fo minute as juft to become diftinguifhable 
by the greateft Magnifier : large Mafles of 
Sal-Gem, and fometimes of Sea and Spring¬ 
halt are feen in cubical or redbangulaf 
Figures, made up without doubt of innu¬ 
merable minute Cubes. But in all Exami¬ 
nations by the Microfcope of the Solutions 
of thefe Salts, the Bodies that form and 
grow under the Eye are, in the general, 
not Cubes* but hollow Pyramids : though a 
Prepoffdiion that the Cryftals of fuch Salts 
are Cubes, makes thefe Figures, even under 
Infpedtion, often imagined fo to be: for 
the fquare Out-line, which is only the Bafe 
of an hollow Pyramid (if great Attention 
be not employed) is apt to give the Idea of 
a Cube : and the different Ranges or Steps, 
which by a gradual Diminution upwards 
compofe the hoping Sides of the Pyramid, 
are eafily miftaken, from their great Tranf* 
parency, to be no other than Lines upon 
the Surface of the Cube. Indeed a few 
Cubes are feen now and then amongft the 
other Forms, but their Number is far too 
fmall to conclude the general Figure from : 
thofe very Cubes in feme Positions have 
£ 2 likewife 
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likewife the Appearance of regular Hexa¬ 
gons, as in Plate I. N° I. /. 

I have examined various Species of thefe 
Salts from different Parts of the World, and 
particularly feveral brought from Egypt, 
Hungary, Germany, &c. by my worthy and 
ingenious Friend Dr. Richard Pocock, Arch¬ 
deacon of Dublin, and F. R. S. which 
tho’ red, brown, white, &c. and feemingly 
of very different Contexture, fome appear¬ 
ing fibrous, others fparry, talcky, &c. yet 
when diffolved and examined, much the 
greatefl: Part of the regular Bodies produced 
in them all were of the fame general Fi¬ 
gure, i. e. hollow Pyramids-, with little 
farther Difference, than that fome were 
more tranfparent and /harper at the Top 
than others. It may therefore reafonably 
be concluded, that an hollow Pyramid, 
either pointed or flat, is the general Figure 
of all Fojjil, Sea and Spring-Salts, when 
after being diffolved, and a fmall Degree 
of Heat given, their Particles are brought 
together, and unite again according to the 
Order and Difpofition of Nature: which 
hollow Pyramid is compofed of minute 
Cubes mod regularly and wonderfully com¬ 
bined *. And this has been demonftrated 

even 

*\P X - Borwnri gg- obferves, In his very curious Treatife 
of the Art of making Common Salt, p. 67. That when bv 
a very gentle Exhalation'of Water from common Salt, it 
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even to the naked Eye by the Salt made 
after Mr. Thomas Lowndes's new Method, 
where Multitudes of fuch regular pyrami¬ 
dal hollow Bodies may be found, compofed 
as it were of a Number of little Stairs; and 
fo large, that each Side of -their fquare 
Bafe is at lead: a Quarter of an Inch in 
Length -f-. 

None of thefe Salts afford any Branch¬ 
ings out: the Appearances round the 
Edges of the Drop, when Heat is apply’d, 
being nothing elfe but a Congeries of faline 
Particles hurried together with very little 
Regularity, and producing no new Forms t 
for which Reafon thefe Combinations are 
not reprefented in a Drop, as all that fhoot 
into Figures more different are. But not- 
withftanding the general Shape of thefe 
Bodies is nearly the fame, there are parti¬ 
cular Differences very well worth obferving, 
which the Drawings endeavour to exprefs. 

e 3 plate 


i$ fuffered to Ihoot into its true Form, its Cry dais are found 
of a cubical Figure of various Sizes : and many of thefe 
fmaller Cryftals are united together into hollow Pyramids 
with a fquare Bafe. Thefe Pyramids are truncated, being 
not finiihed at the Top, but having there fixed a Cube of 
Salt ofamore than ordinary Bignefs. 

t Mr. Lowndes fays “ in the Salt made by the Sun, as 
“ well as by my way, you will never fail of feeing very 
many little Pyramids, which are compofed of a Parcel of 
“ final! cubical Grains piled up in a mod exaft Order, and 
“ cemented together with wonderful Nicety : and the 
“ Crowns of thefe Pyramids are always Cubes of a much 
“ larger Size than any of the red.” Vid . Brine Salt 
prov’d, p. 16. 





54 Figures of Gem-Safe. 

PLATE I. N° l: 

Figures of Sal -GewimjE} or Rock-Salt. 

a, - A fquare pyramidal hollow Body, fome~ 
what opake, whofe four Sides are 
hoping Triangles, and meet in a Point 
at Top. . 

b - A Body with four equal hoping Sides, 
terminated by a Plane at about half the 
Pleight of the former : not much 
transparent, but hollow. 
c - A Body rifing about the Height of the 
laft, in the Manner here fhewn, and 
very tranfparent, except as the Lines 
imply. 

A fquare thin Plate, exceedingly trans¬ 
parent. 

g - An hollow Pyramid, whofe Bafe is a 
Redangle, and whofe Sides are hop¬ 
ing and terminate in a Point ; the 
whole femi-tranfparent. 
f- A narrower hollow Redangle, with 
hoping Sides not much tranfparent, 
rifing about half as high as the pre¬ 
ceding, and then ending in a hat Sur¬ 
face that is very tranfparent. 
g - Another hollow Figure, having a red- 
angular Bafe, very tranfparent, with 
hoping Sides as in the Pidure. 

h —An 
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h - An hollow Body, whofe Top is a large 
tranfparent Square, and whofe Sides 
are darkifh in the Middle, but very 
tranfparent at the Ends, whereby the 
four Corners become alfo tranfparent. 
i- A very pretty tranfparent truncated pyra¬ 
midal Figure, whofe Top is alfo a trans¬ 
parent Square, and whofe four Corners 
appear to open and feparate. 
k - A folid Cube, femi-tranfparent. 

/- Another Cube, which by its Pofition, 
if carelefly examined, will probably 
be miftaken for an Hexagon. 
m- A fquare. Plate of fome Thicknefs, but 
tranfparent: its Situation makes it feem 
a Rhombus. 

m - Two oblong Plates, extremely thin and 
tranfparent, with a Spot in the Midft 
of each. 

PLATE I. N° ir. 

Figures of Sea-SAlt. 

0 - A fquare Pyramid, hollow, and pretty 
tranfparent, wherein a Kind of Steps 
appear gradually leffening upwards. 
f - Another Figure about half the Height 
of the preceding, whofe Top is a very 
tranfparent fquare Plane, and whofe 
four Hoping Sides are graduated and 
confiderably tranfparent. 

£4 


PLATE 
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PLATE I. N° HI. 

Figures of Spring-Salt. 

After the Defcriptions already given, ’tis 
needlefs to fay more of the four following 
Figure^ y, r, s» t, than that they alfo are 
hollow pyramidal tranfparent Bodies, with 
fuch different Graduations as themfelves 
pretty tolerably reprefent. 

v, ‘zm—Two of the large hollow Pyramids 
of Mr. LownFes's Salt, drawn, in fuch a 
peffpedtive View as may heft exprefs 
their real Figure ; each having a fquare 
Bafe, and four triangular Sides that are 
nearly equal. Many fine Lines appear run¬ 
ning acrofs thefe Sides parallel to the Bafe, 
yvdiich on a firidt Infpedlion, are found 
to be a regular Graduation of Steps, leffen- 
jng from the Bottom upwards. Thefe Py¬ 
ramids do not commonly end in Points, but 
are terminated by a cubic Figure: each Cor¬ 
ner of their Bafe is alfo frequently fupport- 
e 4 by a Cube, but of a fmaller Size; and 
Hill leffer Figures of the fame Shape appear 
along the linear Edges, in number equal to 
tlie Steps* and clofing the Angles where 
they join. There are Graduations within- 
fide thefe Pyramids correfpondent to thofe 
without, like the Underwork of a Pair 
pf Stairs. The Size here exhibited is 

but 
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but little larger than that of the real Bodies 
they were drawn from. 

It is very well worth remarking, that 
amongft the many pyramidal Figures pre- 
fenting themfelves in a Drop of the Solu¬ 
tion of thefe Salts, every one feems to Hand 
ered upon its hollow Bafe, and appears, 
when under Infpedion by the Micro- 
fcope, exadly in the fame Manner repre- 
fented in the Plate: but this is a Deception; 
for in double Microfcopes compounded of 
three convex Claffes after the ufual Manner, 
all the Parts of an Objed are feen invert¬ 
ed; that is, the Top appears at Bottom, 
the left Side on the right, &q. The Lights 
and Shades being alfo inverted, the linking 
Places appear tq rife, and the riling Places 
to link in: fo that in Truth the hollow 
Bafe of the Pyramid is really uppermoft 
and next the Eye, tho’ it feems to be quite 
otherwife. And in Confirmation of this, 
I was allured by Mr. Lowndes, that in the 
making his Salt, nothing is more common 
than to fee the Pyramids forming upon the 
Surface of the Brine, and always with their 
truncated Ends downwards 


We are told in the Memoirs of the Royal Academy of 
Sciences for the Year 1700, that Monfieur Hamberg fhewed 
a little Pyramid of Salt, formed in a Cryftalization. It 
was but low m Proportion to its Bafe, hollow within, and 
upp< y m °ft during the Time of its Formation; 
which Monfieur Homberg thus accounts for. There was 
fprmed, fays he, at fir ft, a little Cube of Salt (the Figure 
r a C naturall y affe rl s ) on the Surface of the falted Water. 

This 
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We begin our Experiments with that 
native foffile Salt, ufually called Rock-Salt , 
from its Place of Growth, and from its 
Clearnefs Sal-Gem', as it is probably the 
Principle or Bafis of feveral other Salts. 

Sea Water owes its Saltnefs moffc likely 
to vaft Qrianitities of this Salt diflolved there¬ 
in ; which being extracted by different 
Methods, becomes either Bay-Salt , or what 
we commonly call Kitchen-Salt: and Springs 
running through or over Beds thereof, and 
becoming faturated therewith, afford by 
Boiling and Evaporation all our Inland or 

Bajket- 


This Cube did not fink, though heavier than the fait Water, 
any more than a Needle if laid on Water gently would do, 
and for the very fame Reafon ; for when a Needle is placed 
in fuch a Manner on Water, a little Hollow is made about 
it, filled with Air only, in which it lies as in a little boat; 
becaufe the Bulk of the little Hollow and Needle together 
is lighter than Water of the fame Dimenfions. A fimilar 
Hollow was formed about this Cube of Salt, which enter¬ 
ed a little into the Water without finking ; its upper Sur¬ 
face was dry, and rofe above the Surface in the Hollow, 
though not fo high as the general Surface of the Water 
round it. Other Cubes of Salt cryftalizing along the four 
Sides of this dry Surface began to form a fmall hollow 
Square, of which the firft Cube compofed the Bafe. Thefe 
little Cubes when joined together, becoming heavier than 
the fir ft fingle one, and being encompafled with lefs Air in 
Proportion, from their Junftion to the firft by their inner 
Sides, funk ftill deeper in the Water, that is, to the upper 
Surface of the little Cubes which adhered to the firft Cube, 
New Cubes of Salt adding themfelves to thefe funk the Bb- 
dy yet lower down, and others continually joyning them af¬ 
ter the fame Manner, by enlarging the hollow Square, ftill 
plunged it more and more, and formed the inverted Pyra^ 
mid; which growing at laft too heavy, funk to the Botton\ 
of the Water, and then increafed no more. 
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Rajket-Sak ; fo that, in Reality, Rock-Salt , 
Sea-Salt , and Spring-Salt are derived from 
one and the fame Original in the Bowels of 
Rocks and Mountains; and upon the drift¬ 
ed: Examination, they feem to differ no 
otherwife than by fome adventitious Mix¬ 
tures, as our Experiments evince, by {hew¬ 
ing that neither of them form any branch¬ 
ed Configurations $ but when their Particles 
combine again after Diflolution, they con- 
dan tly compofe the fame Kinds of pyra¬ 
midal Cryftal Bodies, with Bafes that are 
(either exaft Squares with four equal Sides, 
or elfe having two oppofite Sides longer than 
the other two, but always making a right- 
angled Figure. 

This Salt is conveyed by Springs and 
Rivers where-ever their Waters can find a 
Paffage. Its fined Particles rifing with Ex¬ 
halations from the Sea and other V/aters, 
are likewise difperfed univerfally, and fa- 
turate the Surface of the whole Earth: where 
(entering the Roots of Plants they promote 
Vegetation, help to compofe their folid 
Parts, afcend with their Juices, and, ac¬ 
cording to their Mixture with them, pro¬ 
duce that amazing Variety of Tades, Smells, 
and other Qualities. Some of this may be 
recovered in its original Form by Art from 
mod Kinds of Vegetables, while the red 
becomes fo changed by being blended with 
other Subdances, as to appear in the Shoots 

or 
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or Cryflals peculiar to each Sort of Plant, 
and probably conftitutes its efj'ential SzdN 

It is alfo taken continually into the Sto¬ 
machs of Animals, their Food abounding 
with it, and affording them proper Nutri¬ 
ment by the Means thereof. It diffolves in 
and circulates with their Blood and Hu¬ 
mours, and becomes fo highly fubtilized by 
the Heat and A&ion of an animal Body, 
that the greateft Part of it is rendered vola¬ 
tile, and can hardly be reduced again into 
its original Figure, though fome of it may 
always be found unaltered in the Blood, 
Urine, &c. And the Fertility which Dung 
produces in barren Soils is owing to the 
Abundance of it contained therein : for 
though Salt in its natural State is prejudicial 
to Vegetables, it becomes fo tempered after 
having paffed through the Bowels of living 
Creatures, and been intimately mingled 
with their putrifying Faeces, that it caufes 
them to thrive exceedingly. 

No Menftruum is yet found to diffolve 
Gold, unlefs one of the Salts we are treat¬ 
ing of be an Ingredient therein; they be¬ 
ing the only known Diffolvents of Gold, as 
Nitre is of Silver : but on the contrary. 
Common Salt, Rock-Salt, or Spring-Salt, 
mixed with Aqua Forth or Spirit of' Nitre, 
will prevent its diffolving Silver, though 
fuch. Mixture proves the readied: Diffolvent 
pf Gold. 


The 
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The peculiar Excellence of thefe Salts 
for the Prefervation of Flefh, Fifh, &c. is 
too well known to need Defcription ; and 
their other extraordinary Virtues, when pre¬ 
pared in different Ways, are too many to 
be mentioned here. Glauber afferts, that 
common Salt is the molt ufeful and moll 
excellent of all the reft, being the Prin¬ 
ciple whence all other Saits, either known 
or unknown, are chiefly derived, and may 
by Art be produced. By a little Labour and 
Fire, and the Addition of fome metallic 
Sulphur, it may, he fays, be converted into 
Alum or Vitriol; by Fire, Air, and Sulphur, 
into Salt-Petre; by the Help of a fiercer Fire, 
into an alkalious Salt, and by deftroying its 
Acridity, into a Salt fit for inriching Land, 
and extreamly ferviceable to fandy and 
barren Soils *. 

Common Salt difiolved in fharp Vinegar, 
and a Drop thereof a little heated, fhoots 
fome pretty Configurations from the Edges, 
and affords Cryftals of the Figures juft now 
defcribed, extremely clear and beautiful, 
though fmaller than ufual. Thefe fre¬ 
quently are joyned together with a curious 
Variety of Compofition, which the Cryftals 
of the fame Salt diffolved in Water never 
exhibit, for they commonly form feparate 
and difpofed at Diftances from each other. 

Diffolved 


if- Vid. De Nat, Salim, Amftel. p. 4 
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Diffolved in Spirit of Wine it likewifd 
produces Configurations, but very different 
from thofe in Vinegar, with Cryflals fmaller 
than ordinary, and having little or no 
Tranfparency. 

Dr. Boerhaave fays, thefe three Species 
of Salt diffolve alike in three Times and a 
Quarter of their own Weight of Water J 5 
but I have found a confiderable Difference 
in different Waters, and in different Portions 
of the fame Salt. 


CHAP. IX. 

Nitre, or Salt-Petre. 

T HIS Salt being diffolved in Water* 
a Drop of the Solution fhoots from 
its Edges, with very little Heat, into fiattifh 
Figures of various Lengths,exceedingly trans¬ 
parent, and with Sides that are flrait and 
parallel. Thefe are fhewn in their diffe¬ 
rent Degrees of Progrefiion, at the Letters 
a , b , c , d t e , Plate I. N°. IV. where a 
reprefents how they firfl begin. 

Many of them appear cut Hoping at the 
Ends down to a fharp Edge, in the Man¬ 
ner of a Chiffel, and are fome wider and 
others narrower. Several alfo are found 

with 


J Shaw’s Boerh. Cbm. p. 106. Vol. I* 
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with one Corner taken off obliquely, and 
that in different Angles, leaving the other 
Corner fometimes quite a Point, and fome- 
times having a little Breadth. 

AfterNumbers of thefe are formed, they 
will often diffolve again under the Eye and 
intirely difappear ; but if one waits a little, 
new Shoots will pufh out, and the Procefs 
go on afrefh. Thefe firft Figures fometimes 
inlarge only, without altering their Shape, 
and fometimes form in fuch Sort as 
the Drop reprefents; but if the Heat has 
been too great, they fhoot haftily into nu¬ 
merous Ramifications, very regular and 
beautiful, but which we have not attempted 
to draw, from the great Difficulty of do¬ 
ing it. There feems all the while a violent 
Agitation in the Fluid, and moft commonly 
towards the Conclufion, a few Odtaedra 
(compofed of eight triangular Planes, or 
two quadrangular Pyramids joined Bafe to 
Bafe) appear ; which belong probably to 
fome other Kind of Salt intermixed with 
the Nitre : Pyramidal Figures of common 
Salt are likewife fometimes feen; and of thefe. 
I have now and then found the greateft Plen - 
ty when the Nitre has feemed moft white 
and pure, which 1 pretend not to account 
for, unlefs common Salt has been employed 
to make it fo. 

The regular Cryftals of Nitre are repre¬ 
sented underneath the Drop, greatly mag¬ 
nified 
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nified according to my Method of Exami¬ 
nation, though indeed lefs than what may be 
found when large Quantities are prepared in 
the common Way ; and eonfift of fix pa¬ 
rallel Sides or Planes, which compofe Bo¬ 
dies of different Lengths, and differently 
terminated at the Ends. There is alfo a 
conliderable Variety as to the Equality and 
Inequality of thefe fix Sides. The moft 
common Cryftals are fomewhat flat, and 
have two broad parallel Planes oppofite to 
one another, and four that are much nar¬ 
rower ; two of which (viz. one that goes 
Hoping from the upper and the other from 
the under Plane) meet on each Side, and 
conflitute a pretty fharp Edge. One End 
of thefe is commonly cut off Hoping on 
both Sides along its whole Breadth, but 
feldom in the fame Angle* Fid. Fig. i * 
Sometimes however there are four broader 
Planes, and only two narrower; and now 
and then the Sides are pretty equal, and 
their Bafe is nearly an equilateral Hexagon. 
The feveral Differences in the Drawing are 
likewife to be met with, as well as fome 
others, but the rarefl: as well as the prettiefi 
is that at Fig. 6. 

The befl: Way to obtain thefe Cry Hals for 
the Microfcope, is by faturating fome warm 
Water in a Spoon with Nitre; (not with 
more however than it can perfectly diflblve) 
when in a few Minutes little Concretions 

will 
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will be feen forming at the Bottom, which 
being taken up on the Point of a Penknife, 
before they are grown too large, and placed 
with a little of the Fluid on a Slip of Glafs, 
will be found, if they are not broken by 
the Removal, to have amongft them fome 
or all of the Figures (hewn in the Drop, 
and again reprefented in a larger Manner 
underneath the fame. And though the 
Cryftals thus obtained are exceeding fmall, 
they are much more intire, diftind, and 
true, than what by concreting in vaft Quan¬ 
tities become Millions of Times bigger, 
as they are frequently feen in the Shops. 
Amongft thefe too may be found many 
Cryftals perfed at both Ends, by having 
been formed wholly detached in the fur¬ 
rounding Fluid, whereas thofe we get by 
any other Method are almoft conftantly 
broken at one End, from their having been 
fixed thereby to the Side or Bottom of the 
Veffel they were formed in, or elfe tg one 
another. 


PLATE I. N° IV. 

Tihe Cryftals of Nitre. 

1. The moft common Figure of Nitre - 

Cryftals, with one End broken off.. _ 

2. A Cryftal with both Ends perfed-j one 

in the ufual Form as above, the other 
F cut 
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cut off more obliquely, and compoftng; 
an hexangular Plane, The Sides of 
this Column are four broader and 
two narrower Planes, whereas the 
preceding confifted of two broader 
and four narrower. 

3.. Another Cryftal, having one End a 
great deal doping and graduated, and- 
the other cut off at different Angles. 

4. A Cryftal inclofed feemingly within 

another, and forcing its way out, by 
burfting through the other’s Side. 

5. A Column with fix equal or nearly equal 

Sides: one End broken, and the other 
forming an hexangular Pyramid, whole 
Slides are correfpondent to thofe of the 
Column. 

6. A fhort hexangular equilateral Column, 

both whofe Ends are Pyramids, hav¬ 
ing Sides that- correfpond with thofe 
of the Column. 

One Particularity in Nitre is, that its 
Cryftals are perforated from End to End 
all along, juft within the Corners where the 
Planes interfedt; as may be proved in the 
larger Shoots, by the Breath’s palling thro’ 
them eafily on blowing. Thefe Channels 
are pointed out in Figure 2, by the ftx. 
Dots at its End; they are Jikewife fhewn 
more perfectly at Fig. 7. which reprefents 

part 

* Guglid, Difc. fopra le Fig. di' Salt, p. 12. 
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part of a Column with Hairs paffing thro’ 
its Perforations. 

This Salt is found juft under the Turf 
about Patnefs in the Northern Parts of the 
Kingdom ot Bengal, and probably in other 
Places thereabouts, whence it is brought 
to us in great Abundance by the Eajl- 
India Company*: but all produced in Europe 
appears either like a kind of Efflorefcence 
adhering to Rocks and Walls, being what 
the Ancients called Aphronitrum , and 
what is called by us Natural Salt-Petre , of 
which the Quantity collected is but ftnall; 
or is elfe extracted by Art from certain 
Earths and Stones, the Ruins of old Build¬ 
ings, the Dung of Pigeons, and the Excre¬ 
ments and Urine of other Animals : the 
Manner of doing which is related by feveral 
Authors. 

Examin’d chemically (and to ufe the 
Chemift’s Terms) it appears compounded 
of a volatile acid Spirit, and a fixt alkalious 
Salt. Such a Spirit the Air abounds with : 
and this Spirit by penetrating into, and be¬ 
coming incorporated and fixt by the alka¬ 
lious Salts of Lime, and fome Sorts of Earth 
and Stone, is probably the aftive Principle 
that produces Salt-Petre. It is alfo very 
likely owing to the fame Principle, that Salt- 
F 2 Petri 


Vid. Woodward 's Method of Fojpls, p. 36. 
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Petre may conftantly be obtained from the 
Mortar and' Rubbifh of old Walls, which 
have been long expofed to the Air ; and that 
the fame Materials, after being diverted of it 
by Art, will afford a farther Quantity by 
lying a few Years together. The extreme 
Hardnefs of the Mortar in fome old Build¬ 
ings, where it is found more difficult to be 
broken than even the Bricks or Stones it 
ferved to cement, feems likewife occafioned 
by its being fo fully impregnated with this 
Spirit or Principle, that it becomes in a 
manner petrified : and the alkalious Salts 
wherewith the Excrements of Animals 
abound, ferve probably, in the like Manner, 
to fix and embody the fame Spirit, and 
conftitute Salt-Petre. Some have under¬ 
taken to ritake it likewife from Lime, Pot- 
Afhes, &c. but howfoever it be produced, 
it may always be diftinguiffied by its hex¬ 
agonal Shoots, 

Let us now confider what other Pro- 
dudlions of Nature appear in this hexago¬ 
nal Figure; and we fhall find that all 
Cryrtal, unlefs either rtraitened for Room 

or 

+ May not what we call a volatile Spirit confift of Parti¬ 
cles exceedingly minute, and of fome determinate Figure ; 
whole Property it is to repel each other, from certain Points,- 
in certain Diredtions, and to xertain Diftances ; whereby 
they are unable to combine together, unlefs by penetrating, 
mixing, and becoming embodied with other Matter, whole 
Pores they can ftrike into ? and may not their repulfive 
Power be increafed by Heat or Motion? 
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or overcharged with foreign Matter, is con- 
ftantly formed into Pyramids of fix Sides, 
or into hexagonal Columns terminated with 
fuch Pyramids, and refembling the Nitre 
Shoot 5. And as thefe Cryftals (hoot mod: 
commonly from Rocks of calcarious Stone, 
may not their Form be owing to the fame 
volatile Spirit, more ftrongly fixed and 
embodied, and compofing a more hard and 
tranfparent Subftance, by an Admixture 
with fome Matter different from that where¬ 
with it compofes Nitre ? And if, inftead 
of exfuding from Stones, and adhering 
thereto by one End, ufiially called a Root, 
thefe Principles happen to concrete in fome 
Fluid, or other foft Bed, where both Ends 
are equally at Liberty to fafhion themfelves 
according to the Inclination of their compo¬ 
nent Particles, may we not fuppofe they 
may then produce * thofe fparry or cry- 
fialine Pyramids, joyned Bafe towards Bafe 
by the Intervention of an hexagonal Column 
which are known by the Name of Buxton 
Diamonds , from the Place where found 
mod: plentifully; and which in Figure re¬ 
ferable exactly the Shoot of Nitre 6 ? 

The next mod; remarkable Bodies of this 
Kind of Figure are thofe of Snow, which 
F 3 are 

* Vid. Wood<ward’s Hijiory of FoJJih, vol. I. p. 161. Thefe 
Bodies are called h ides by Aldro-vand. See his Mufautn . 
p. 941,942. 
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are always hexangular, or with fix Points 
nearly refembling the Bafe of the Column 
pf Nitre i, or thin Slices of fuch a Column 
cut off tranfverlly : and as freezing is ufually 
imputed to the Redundance of Nitrous 
Particles in the Air, thofe who embrace 
that Opinion will probably find little Diffi¬ 
culty in fuppofing this Form of Snow oc- 
cafioned by the fame Principle that gives an 
hexagonal Figure to Nitre: and perhaps 
they are not miftaken in fuch a Suppofition, 
though there is fome Reafon to believe they 
may be fo as to the Abundance of the Par¬ 
ticles of Nitre they imagine exifting in the 
Air. 

The continual Perfpiration of growing 
Vegetables, the Putrefaction and Diflblution 
of thofe that periffi over the Face of the 
whole Earth, all which abound with vola¬ 
tile acid Salts; the continual Exhalations 
from Seas, Lakes, Rivers, and other Waters, 
which carry alfo up with them abundance 
pf the fined; Particles of Mineral or Sea Salts, 
the Steams and Vapours from Metals and 
other Subdances, all thefe compofe together 
the volatile acid Spirit wherewith the Air is 
filled, and which probably is the aCtive 
Principle that gives the Figure, and fupplies 
Part of the Matter to Cryftals, Snow, and 
Nitre. 

But 

* The Flakes found now and then with twelve Points, are 
probably two Flakes, whofe flat Surfaces are ftuck toge¬ 
ther, with their Rays alternately difpofed. 
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Bat the Particles of this acid Spirit are 
iio more the Particles of Nitre, than Nitre is 
the Gunpowder which it compofes by the 
Addition of Sulphur and Charcoal. And 
the Truth of this feems confirmed by the 
Impofilbility of obtaining a fingle Grain of 
real Nitre from any Quantity of Snow or Ice: 
whereas Nitre being but little volatile, fome 
of it certainly would be found if it was really 
there. However, though no Nitre can be 
found, after the volatile Salts that link’d 
the Particles of Water to one another are 
driven out by Heat, and the Water becomes 
fluid, it is obferved to be much harder, or 
lefs fit to make a Lather with Soap, than it 
was before its being frozen, from its retain¬ 
ing fome fmall Portion of the acid faline 
Particles, in the fame manner as any Water 
may be rendered hard, by putting into it a 
few Grains of common Salt, or a few Drops 
-of any acid Spirit. 

’Tis probable t'hefe acid Spirits are pro¬ 
duced every where; but being extremely 
volatile, and eafily driven away by Heat, 
they foon become difiipated in thofe hot 
Regions, under, or nearly under the Sun’s 
diredt Rays, unlefs they are immediately 
embodied by mixing with fome other Mat¬ 
ter ; and confequently, thofe Countries 
nearer the Poles, whereto they are driven 
by the Sun’s Heat, mufi abound with them, 
more or lefs, in proportion to the Ability or 
F 4. Inabi- 
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Inability of the Sun’s Rays to drive them 
again from thence: and thefe extremely 
minute and active Particles, being continu¬ 
ally in Motion, flrike into, penetrate, and 
fix between the Pores of all Bodies capable 
of receiving them. Thus, mixing with 
faline Exfudations from, or certain Salts 
contained in Earths, Stones, &c. they may 
probably incorporate therewith, and con¬ 
crete into the hexagonal Shoots of Cryftal : 
filling up the Interftices of Water, and 
becoming therewith embodied, they com- 
pofe that hard Subftance we call Ice -p ; 
which differs nothing from Cryftal in 
Clearnefs, and perhaps would have the 
like Form, did not the Quantity and Situa¬ 
tion of the Fluid prevent it; fince we 
find that Water, falling in ftnall Drops, is 
concreted with the fame Particles into an 
hexangular Figure. 

Thefe Particles ftriking into the Bodies 
of living Animals occafton the Senfation of 
Cold : if their Quantity be great, they pro¬ 
duce firft a fevere Pain, and then a Numb- 
nefs, by impeding the Circulation of the Ani¬ 
mal Fluids; and if they are not driven away 
by Heat from Motion or otherwife, or their 
Quantity be much increafed, they ftop the 
Circulations intirely, and bring on certain 
Death : 

f The freezing or fudden Change of Water into Ice, 
gives the belt Idea, how Cryftal, Gems, &c. may be form’d, 
and that too perhaps in a very fudden Manner. 
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Death: and animal dead Bodies frozen be¬ 
come as hard as Stone. Hence it appears, 
that freezing is not the Refult merely of the 
Abfence of Heat, but is really owing to 
fome a&ive and penetrating material Prin¬ 
ciples, which by mixing with ojher Bodies 
become thereby fixt: and the Exigence of 
fuch Principles in the Air is farther appa¬ 
rent from the rufting of Metals, the Ero- 
fion of Stone, Glafs, &c. 

The Suppofition that Salt-Petre is com¬ 
pounded in great meafure of this fame vola¬ 
tile acid Spirit exifting in the Air, is ftrength- 
ened, not only by the manner, of its Pro¬ 
duction, but alfo from its ftriking the 
Tongue, when tailed, with a pungent Sen- 
fation of Cold, like what this fame Spirit 
in the Air gives: Moreover, a volatile acid 
Spirit may be obtained from it in confider- 
able Quantity, whofe Particles, are fo a&ive 
and powerful, that they penetrate, disjoin, 
and feparate the component Particles of all 
Metals except Gold, as well as Stones and 
moll other Bodies. 

Suppofmg fuch Spirit one of the chief 
Principles of Salt-Petre, may not its exceed¬ 
ing Volatility, when luddedy and violent¬ 
ly excited to Action, by the Fire' contained 
in Sulphur kindled by Charcoal, produce sll 
the prodigious EfFeCts of Gunpowder *? 

and 


Vid. Queries, p. z 6 . 
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and alfo by certain Mixtures in the Air, 
become the Caufe of Thunder, Lightning, 
and other wonderful Phenomena ? 

The foregoing Conjectures, into which 
I fear I have been led too far by my Sub¬ 
ject, may ’tis hoped be forgiven, as they 
are fubmitted intirely to the Confideration 
of better Judges, without the lead ■ Defign 
of impofing them on any one.—But to 
return to the known Properties of a Salt* 
Petre. 

It is faid to be the only DifTolvent of Silver, 
as Sea-Salt is of Gold: for Silver is difiolve- 
able in no Menftruum yet known, unlels 
there be Nitre in it; and yet if Salt be added 
thereto, the Mixture will no longer difTolve 
Silver but Gold. It preferves the Flelh of 
Animals from Putrefaction as well as Sea- 
Salt, and has the lingular Property of giving 
it a red Colour*. In Diftillation alfo, the 
Fumes that arife from Nitre are red. 

CHAP. 


* The Roots of Madder mixed with the Food of Ani¬ 
mals tinges their Bones of a curious Red. Vid. Philofoph. 
Tranf. N Q 442, and 443, where Experiements in Proof 
thereof, are given by Mr. Belcher, F.R.S. The fame islike- 
ynfe confirmed N 8 457, by farther Experiments made by 
Monf. Du Hamel du Monceau. 
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CHAP. X. 

Of Vitriol in general. 

T HE mod celebrated of our modem 
Chemifts fuppofe an acid Spirit exift- 
ing univerfally in the Air, and pervading 
the whole terraqueous Globe. This, they 
tell us, is an uniform Matter, or firft Prin¬ 
ciple, diftributed every where throughout 
the Earth and Atmofphere ; though of a 
Nature fo extremely fubtile, that it never 
becomes fenfible, unlefs compounded with 
other Subfiances but incorporating rea¬ 
dily with different Kinds of Matter, it com- 
pofes, they fay, therewith all the Variety 
of Salts, Cryftals, Gems, Metals, and Mi¬ 
nerals; the Colour, Figure, Solidity, and 
other Properties whereof are owing to the 
Difference of fuch Admixture. 

This is fornetimes called * the Sal Acidum 
FoJJiley at other times the Vague Acid. 
Compounded with Earth, and an oily Mat¬ 
ter, it is thought to be the Bans of Sulphur; 
of Alum with a cretaceous, and of Vitriol 
with a metalline Subftance. It is alfo fup- 
pofed to be the faline Part or Principle of 
all Salts, which Monf. Homlerg reduces to 
three Kinds only, viz. Nitre , Sea-Salty and 
Vitriol. 

The 

* Vid. Woodward's Method of FoJJils, p. 37* 
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The Configurations and Cryftals of Vi¬ 
triol vary according to its different Kinds: 
and its Difference in Kind is fuppofed owing 
to different Admixtures of the fame, or dif¬ 
ferent metallic Matter, with that acid Salt 
(or Spirit) which is the Bafis of all kinds of 
Vitriol. Thus, when Copper is diffolved 
by and incorporated there with, the Vitriol 
produced is blue; when Iron is the Metal, 
the Vitriol is green j and Lead, Tin, or 
Lapis Galaminaris mixed with Iron is ima¬ 
gined to render the Vitriol white. There is 
fhll farther Variety; but Iron appears to 
be a conflant and principal Ingredient in 
the green and white, as Copper is in the 
blue. 

What occur’d in the Examination of each 
comes next to be defcribed. 


CHAP. XI. 

Blue Vitriol. 

A L L Vitriol of this Colour is fuppofed 
to receive its Teint from Copper j 
the befl is produced in Hungary and the 
Ifland of Cyprus. 

A Drop of the Solution heated a little, 
and examined as before mentioned, pro¬ 
duces Cryflals round the Edges, very fhort 

at 
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at the Beginning, but increafing gradually 
as reprefented Plate II. (in the Drawing 
called Blue Vitriol) at the Figures i, 2, 3, 
which denote their Difference of Form, and 
the Progrefs of their Growth. Thefe cry- 
ftaline Shoots are folid, tranfparent, and 
regular, and refled: the Light very beauti¬ 
fully from their polifhed Sides and Angles. 
As the watery Part evaporates, numbers 
of long {lender Bodies refembling Hairs 
are feen here and there, fome lying Side 
by Side, as it were in little Bundles (vid. 4.) 
and others croffing one another, in fuch 
manner as to feem all radiating from a 
Center, and compofing ftar-like Figures, 
which fee at 5, 5. This Salt proceeds but 
flowly, and requires fome Patience before 
the Configurations, begin to {hoot: which 
they do at laft, and that towards the Middle 
of the Drop mofl commonly, after a very 
pretty Fafbion, as at 6 ; and it is to be ob- 
ferved, that here alfo the principal Lines 
iffue from a Center. Any farther Defcrip- 
tion of the Drawing feems unneceffary : but 
it is remarkable, that none of the regular 
Cryftals are found in this Way of Examina¬ 
tion, though they are to be obtained in 
good Plenty by the ufual Method of Eva¬ 
poration, i$c. 

One of thefe regular Cryftals, of the 
Size they are commonly found in the Shops, 
is reprefented by the two Figures A and B, 

which 
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which ihew exa&ly the different Sides there- 
of. It confifts of ten Planes. 

If a Piece of Iron be left for fome fhort 
time in a Solution of blue Vitriol, its Sur¬ 
face will appear of a Copper Colour, and 
is really covered with Particles of Copper, 
either precipitated upon, or attracted by 
the Iron, to which they firmly adhere, and 
whofe Pores they feem to fill. This may 
ferve to fhew, after what manner fome 
Springs of Water are able to perform what 
is ufually called a Tranfmutation of Iron 
into Copper; which indeed is nothing more 
than a gradual Diffolution of the Iron, whofe 
Place becomes as gradually fupplyed, and 
its Figure affumed by the minute Particles 
of Copper floating in the faid Water : fo 
that, although a Mafs of Copper may be 
found, after a Length of Time, inftead of 
a Mafs of Iron, there is no Tranfmuta¬ 
tion in the Cafe. The whole Fadt feems 
only to imply, that the minute Particles of 
Copper wherewith the Water is ftored, be¬ 
ing much finaller than the Pores or Inter- 
ftices between the Particles of Iron, do firft 
of all get into and fill up the faid Interftices. 
We have then a Mafs compounded of Iron 
and Copper; but the Iron Parts thereof 
becoming gradually corroded and wafhed 
away by the Water (the mineral acid Salts 
it contains rendering it a Menftruum there¬ 
to) their Places are immediately occupied 
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by Particles of Copper, which the Water 
brings along with it continually ; and a 
Body of Copper at length is fubftituted in 
the room of the Iron that was corroded 
and wafhed away. The Petrifa&ion of all 
Bodies that were originally of fome other 
Subftance than what they now appear to be, 
was probably produced after a like Manner y 
for it feems highly improbable that any 
Subftance whatever can ftri&ly Ipeaking be 
converted into a Subftance of fome other 
Kind, however Appearaces may happen to 
impofe upon us. 

Dr, Brown informs us in his Travels, of 
two vitriolic Springs, called the old and 
the new Ziment, riling from a Copper Mine 
in Hungary , which in fourteen Days turn 
Iron left in their Waters into Copper, and 
that too more pure, du&ile, and malleable, 
than any Copper extracted from the Ore: 
that he took out with his own Hands from 
one of thefe Springs the Figure of an Heart, 
which had been put thereinto eleven or 
twelve Days before, and found it as per¬ 
fect Copper as it had been Iron when put 
in. Some, he adds, will not allow this 
to be a Tranfmutation, but argue. That 
the Waters being iaturated with a Vitriol 
of Copper, and finding a Body fo eafy to 
receive it as Iron is, it infinuateth thereinto 
fo far as to divide and precipitate the Iron, 

leaving. 


2 
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leaving its own Subftance inftead thereof ^ 
And this moft certainly is the Fadt, though 
the Dobtor feems to doubt it ; the Purity of* 
the Copper may be brought in Proof, and 
is not to be wondered at, for the minute 
Particles thereof, that floated in the Water, 
and were depofited in the Pores of the Iron, 
mufl: neceffarily be lefs blended with fo¬ 
reign Matter than any Copper in its Ore 
can be. 

There are Copper Mines in the County 
of Wicklow in Ireland, called the Mines of 
Crone Bawm, or Corona Alba , on the North 
Side of the River Arklo'w , where the Water 
raifed from the Mines, that ufed to run 
away in Wafte, has lately been converted 
to great Profit: for by placing Iron Bars 
on Beams of Timber fixed for that pur- 
pofe acrofs large Pits or Cifterns, (floored 
with froeoth Flags and lined on the Sides 
with Stone and Lime) through which the 
Water runs, the Iron becomes incrufted 
in a few Days with Particles of Copper : 
which, being fwept off from Time to Time, 
and falling to the Bottom, are, when a 
Quantity is collected, taken thence, in 
a fine brown' Powder confiding of Copper 
ana the Rufi: of Iron; which affords, when 

fmelted 


* Vid. Brown's Travels, 4 to, p. 109. 
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ftnelted and purified, a rich Copper, io £ 
per Ton more valuable than what is ob¬ 
tained from the Ore of the fame Mine.- 

This was difcovered, by obferving, that feme 
Iron Tools of the Workmen, which' had 
fallen accidentally into the Water, were after 
a while incrufted with Copper. 

A Chain of thefe Pits is already made, 
each i o Feet in Length, 4 in Width, and 8 
in Depth : and as many more may be funk 
as People pleafe, there being a continual 
Supply of Water to run through them all. 
They make ufe of foftlron, which attracts 
the Copper Particles beft, diffolves, mixes, 
and participates with them in form of a 
brown Duft. A Ton of Iron in Bars pro¬ 
duces one Ton, nineteen Hundred, and two 
Quarters of brown Duft; and each Ton of 
Duft fmelted, affords 16 Hundred Weight 
of pure Copper. There are at prefent about 
500 Tons of Iron in the Pits. A large Bar 
of foft Iron will be difiolved in about 12 
Months 

N. B. Whilft the minute , and inviftble 
Particles of Copper are floating at Liberty 
G in 

* The above Account is the Subftance of a Letter to Sir 
Hans Sloane , which he favoured me with the Ufe of; and ai- 
fo of another Letter communicated to the Royal Society by' 
Lord Cadogan : both thefe Letters were written by the Re¬ 
verend Mr. William Henry, who was himfelf upon the Spot. 
I have alfo a Lump of Metal, wherein mod of the Iron has 
been dilfoived in the Water, and its place fupplied by P er¬ 
icles of Copper. 



8 2 Colours obtained by Copper, 

in any Menftruum, they are flrongly at¬ 
tracted by Iron; infomuch that if a Needle 
or the Point of a Knife be held but for 
a few Minutes in a Solution of blue Vi¬ 
triol, or if blue Vitriol be wetted and 
rubbed upon Iron, it will prefently be 
cafed over with Copper: and yet when 
thefe fame Particles are collected into a 
Mafs of Copper, there feems no Attraction 
between that Mafs and a Mafs of Iron, 
nor has the Magnet any fenfible EfFeCt on 
Copper. 

Copper affords a blue or a green Tinc¬ 
ture, according to the Menftruum wherein 
it is diffolved ; and therefore is fuppofed to 
fupply Colour to the Emerald, Sapphire , 
Lurquoife, Lapis Lazuli, Lapis Armenus, 
arid molt other Stones and Minerals that 
are either green or blue, as well as to 
the Subject we are at prefent treating of. 
The amazing Variety of Blues and Greens 
deducible from this Metal, and the Changes 
of one into the other, are exceedingly 
worth the while of every curious Per- 
fon to fatisfy himfelf about by a Train of 
eafy Experiments; the Way of making 
which may be found in Boyle s Treatife 
of Colours, in Boerhaave s Chemiftry, as 
tranflated by Dr. Shaw, Vol. II. page 342, 
&c. and in Hill' s Letter, printed at the End of 
his Lheophrajius, on the Effects of different 
Menfruums on Copper ; where we are informed, 

that. 
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that, of the Minefal Acids, Spirit of Sea-Salt, 
Spirit of Nitre, and Aqua Regia,produce with 
this Metal different Kinds of Green; Oyl of 
Vitriol, Oyl of Sulphur, and Aqua Fortis, dif¬ 
ferent Degrees of Blue : that, amongft the 
vegetable Acids, diftilled Vinegar, Juice of 
Lemon, and Spirit of Verdigreafe (which is a 
Vinegar abforbed by Copper) afford different 
Greens : that, of the fix’d Alkalies, the Salt 
of Wormwood, Pot Alhes, and Oyl of Tar¬ 
tar per deliquium, give all a deep and delight¬ 
ful Blue', is do alfo, among the volatile Alka¬ 
lies, Spirit of Sal Armoniac, Spirit of Urine, 
and Spirit of Hartfliorn : that, of the neu¬ 
tral Salts, crude Sal Armoniac produces a 
fine Blue; native Borax a deep , and Sea-Salt 
a IVhitijh Green. 

“ A Solution of Copper in any of the 
beforementioned Acids, fo weak as 
<c to leave the Menftruum colourlefs like 
u Water, may in an Inftaht, by the Af- 
i( fufion of a few Drops of Oyl of Tar- 
“ tar per deliquium, be converted into £ 
if glorious Blue; or by a like Quantity of 
” Spirit of Nitre, into a beautiful Green: 

nay, by this means made Blue, may be 
* ( yet changed into Green by a larger Quan- 
“ tity of the Acid: and even when thus 
tf made Green , again converted into its for- 
“ mer Blue, by a yet larger Quantity of 
u the Alkali. 

“ The blue Tindtures of Copper made 
** in the fix’d Alkalies, may alfo be di-> 
G a “ veiled 
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“ veiled of their Colour, and rendered co- 
<c lourlefs and pellucid like Water, by Acids, 
<c if the Proportions he carefully regarded. 
“ The blue Liquor here is made colourlefs y 
“ as the colourlefs Liquor was before made 
“ Blue; and the pellucid Liquor thus pro- 
“ duced, will exhibit all the Phenomena 
“ before defcribed in that originally colour- 
■ ‘ lei's. To this it may be added, that even 
*’ the ftrong blue and green Solutions are ea- 
“ lily changed from Blue to Green, and from 
“ Green to Blue in the fame Manner.” * 
And how far Copper can diffufe its 
Tindture, (or its Parts become diviiible) 
may be learned from Mr. Boyle t who found 
a Angle Grain of Copper diifolved in Spirit 
of Sal Ammoniac, would make 256806 
times its own Bulk of clear Water of a blue 
Colour; would give a manifeil Tindture to 
above 385200, and a faint yet diilinguiih- 
able one, to more than 530620 times its own 
Bulk J. 


CHAP. XII. 

Green Vitriol, or Englijh Copperas. 

O U R Green Vitriol contains a great 
deal of Iron, but appears not to hold 
any Copper, which makes its Colour dif¬ 
ficult 


* Hill’s Theophrajlus, pag. 1S8, 189. 

J Vid. Boyle Abridged, Vol. I. pag. 408. 
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ficult to account for : fince all mineral Sub- 
ftances, whofe Colour is blue or green, have 
been generally fuppofed to derive their Co¬ 
lour from Copper. 

When diffolved in Water, it conftantly 
drops to the Bottom a yellow ferrugine- 
ous Sediment; which being taken .away, 
the remaining Liquor, after a due Time of 
Reft, affords Cryftals much clearer and of 
a finer Green than the Vitriol was at firft. 
Thefe being diflolved again throw down 
another yellowifti Sediment, but in much 
lefs Quantity than before, and when cry- 
ftalized a-new appear of a ftill more live¬ 
ly Colour. And by repeating this Opera¬ 
tion, they may be rendered perfectly trans¬ 
parent and of a delightful Green; tho* 
after all fome Iron will ftill be left, which 
fubje&s them to contract a Ruft, if expofed 
to the open Air. 

A Drop of the Solution, moderately heat¬ 
ed, and applyed to the Microfcope, be¬ 
gins to cryftalize about the Edges, and 
proceeds gradually, as the Figures 1, 2, 3. 
Plate II. N° 2. reprefent, under the Name 
of Green Vitriol. After waiting fome Time, 
the Configurations pufti out, fuddenly and 
haftily, towards the Middle, in the "Man¬ 
ner reprefented by Figure 4, which begins 
at a, and thrufts forwards and fideways 
at the fame Inftant, with wonderful Order 
and Regularity, to the other Extremity b , 
Q 3 where 
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where the whole Procefs is at an End. Its 
regular Cryftals are rarely found in this Ex-' 
amination, but a Couple of them as obtain¬ 
ed by diftojving a Lump of our Subjedt iiy 
boiling Water, and leaving it at Reft for 
a Day or two, are placed at the Side of 
the Drop. The firft of them A, is one out 
of a great many , that were formed on the 
Side of the Glafs wherein the Solution flood, 
and adhered thereto. Thefe being pro¬ 
duced in the clear Part of the Liquor, above 
the ferrugineous -thick Sediment which 
had been precipitated but was not taken 
away, were much greener and more tranL 
parent than the Vitriol firft diftolved. Ex¬ 
cepting fome Irregularities they were all of 
the fame Shape, with Sides nearly corre- 
fponding. 

The Figure B reprefents an Odtaedron, 
that being the general Shape of many Cry- 
ftals formed in the yellow thick Sediment 
at the Bottom, a Fortnight or three Weeks 
after, the clearer Part of the Liquor having 
been poured away: and confequently the 
Difference of Figure between this and the 
former muft be imputed to the much 
greater Proportion of Iron in this than 
that. 

- Our green Vitriol, or Englifh Copperas, 
is made from the Pyrites , that are found 
in great abundance on the Shores of Suf- 
Jex t EJJ'ex, Kent 3 Sec, Thefe Bodies are 

Q? 
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of a ponderous and compad Subftance, con¬ 
tain Metal and Sulphur, have a rufty fer- 
rugineous Outfide, but internally appear, 
when broken, fometimes of the colour of 
Brafs, Silvery fometimes, and fometimes like 
Iron; the Matter compoflng them is dif- 
pofed in Stris, or a linear Direction di¬ 
verging from a central Point to the Cir¬ 
cumference, if the Stones have any thing 
of a circular or cylindric Figure; or lying 
parallel and perpendicular to the flat Sides, 
if their Form be flattifh. After being 
long expofed in Heaps to the Air and 
Rain, the Salts begin to ad, vitriolic Ef- 
florefcencies pufh out upon the Surface, 
they become brittle, fall to pieces, and 
diflolve into a Liquor. This Liquor when 
boiled two or three Days in a leaden Caul¬ 
dron, (Pieces of Iron being thrown in from 
Time to Time during the boiling and dif- 
folving in the faid Liquor) is difpofed af¬ 
terwards in convenient Veflels, where it 
ftands for about a Fortnight to cryftalize 
into Vitriol. A great Work of this Kind 
is, or was not long ago, carried on at 
JDeptford . 
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CHAP. XIII. 

White Vitriol. 

T HE White Vitriol from Gojlar in 
Germany , as well as that from Hun¬ 
gary, contains fome little Copper, but the 
common Sort with us has no other Metal 
in it befides Iron, unlefs, as fome fup- 
pofe, there is alfo a fmall Quantity of Lead 
or Tin. The Iron contained in the Green 
and White , as well as the Copper in the Blue, 
is not in any conftant Proportion, but fre¬ 
quently more or lefs in different Pieces of 
the fame Parcel, which occafions fome Va- 
rity in Experiments made therewith. 

A Drop pf the Solution of white Vi¬ 
triol begins to dioot at the Edges, by a 
gentle Degree pf Heat, either in fmall an¬ 
gular Figures, or minute curvilinear Spi- 
culte, both which are reprefen ted in Plate 
II. at i, i. The former of thefe fpread- 
ing confiderably in Breadth, and protrud¬ 
ing very flowly forwards, produce thofe 
lineated' Figures fhewn at 2 on one Side 
of the Drop, which are formed by two 
Planes inclining to one another in an Angle 
pf about 120 Degrees : the latter, viz. 
the Spiculce, fpreading like wife and flat¬ 
tening at the Ends, Phew themfelves nearly 
as reprefented by 2 on the contrary Side. 

4 Some 
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Some of them however {hoot farther into 
the Drop, in the Manner {hewn at 3, 4, 
and 5: and many fo fhot out have other 
fmaller ones protruded from their Sides, 
parallel to one another, and forming an 
Angle with their main Stem of about 60 De¬ 
grees, as at a, a: when the Procefs is nearly 
over, many extremely minute Spiculce arife 
in the Interfpaces; fome uniting in, or ra¬ 
ther /hooting from Centers, and making 
a very pretty -f radiated Appearance, like 
what was before obferved in the Blue Vi¬ 
triol j whilft others of the fame Spiculce are 
feen fcattered and difperfed about the Drop 
jn all Directions, as at 8. Thefe Spiculce 
may be termed a CharaCteriftic of the Vi¬ 
triols, being ufually found in all of them, 
when examined by the Microfcope with 
Care; but as fometimes the Green is feen 
without them, I have taken no Notice of 
them there. 

The Figure {hewn at 6 is feldom to be 
met with, but when the Fluid Part of the 
Drop is fuffered to evaporate without any 
Heat3 and it feems nearly to approach the 
regular Cryftals, which are next to be de¬ 
scribed. 

As a Solution of our prefent Subject does 
not fo eafily cryftalize by the common 
Methods, 

_+ It is obfervable, that many of tbe Pyrita exhibit 
Lines diverging from a Center, exactly in the fame man- 
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Methods, after trying feveral times to make 
it do fo without Succefs, I have contented 
myfelf with examining the * Gilla or Sal 
Vitrioli made by the Chemifts: two Figures 
whereof A B as magnified above a thoufand 
times in the Area, are given at the Side 
of the Drop. They appear to be qua¬ 
drilateral Columns, the Inclination of whofe 
Sides is oblique, having generally a qua¬ 
drilateral Pyramid at each End, formed of 
triangular Sides correfponding to thofe of 
the Column, as at A; but fometimes thefe 
triangular Planes interfeft, in fuch a man¬ 
ner that the Angle at the Apex is com¬ 
prehended under only three of them, as 
at B. 

Vitriol in confiderahle abundance is found 
in Subftance and of different Colours, 
blue, green, white, and red, in feveral 
Parts of Hungary, Germany , and other 
Countries : but very little, if any, native 
Vitriol is ever found in Maffes or Lumps 
in England; all produced here being ob¬ 
tained by Art from the Pyritce, and of the 
white the greateft Part comes to us from 
abroad. The Appearance of fuch White 
Vitriol is extremely like Loaf Sugar, it has a 
fweetifh difagreeable fiiptic Tafte, and when 
diffolved 

* Thefe Salts or Cryftals are obtained by the Help of 
Spirit of Vitriol, or, as Lottery, diredts, by diflolving White 
Vitriol in the Phlegm of Vitriol. 



Whitt VitrioL 91 

diflblved in Water, throws to the Bottom a 
ferrugineous Sediment like the Green. 

It would be endlefs to enumerate all 
the Ufes of Vitriol. Sir Kenelme Digbys 
fympathetic Powder, fo famous in its Day 
for the Cure of Wounds, was nothing elfe 
but Vitriol expofed to the Summers Sun 
for feveral Days and powdered. But a- 
mongft all the reft, its being an Ingredient 
abfolutely neceftary for the making of Ink 
is not the leaft to be regarded. Any 
Vitriol that contains Iron will ferve to 
this Purpofe, of what Colour foever it be: 
the Green however is commonly preferred, 
as holding a greater Quantity of that 
Metal: but the White fometimes is not 
lefs flocked with it, and then will do full 
as well. Galls unripe, or gathered when 
they are of a blueifh Colour, before they 
come to their full Growth, being beaten 
to Powder, and infnfed in Water, give the 
Water a ftiptic Tafte, without altering its 
Colour much ; but a proportionable Quan¬ 
tity of powdered Vitriol, or a Solution of 
Vitriol being mixed therewith, turns it in- 
ftantly as black as Ink, ancf wants only 
a little Gum to make it Ink indeed. 
A Decodtion of the dryed Leaves of red 
Rofes, of Sage, Oak Leaves, or the Rinds 
of Pomegranates, produces the fame Ap¬ 
pearance therewith. It alfo in like man¬ 
ner blackens an Infufion of Green Tea; 

and 
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and therefore a few Tea Leaves put to 
lieep for fome Minutes in any Mineral 
Water made hot, will readily difcover if 
it contains Vitriol, by fuch its Change of 
Colour : the Proportion of the Vitriol may 
like wife be guelfed at by the Deepnefs or 
Palenefs of the Tindure. 

On writing with a Solution of Green 
Vitriol, nothing is feen upon the Paper 
when dry: but by rubbing it over with 
a Decodion of Galls, what was written 
becomes black and legible. Spirit of Vi¬ 
triol wiped gently upon this, makes it 
vanifh again immediately : Oyl of Tartar 
per deliquium reftores the Letters once more, 
though not black but yellowifh ■f*. 

A ftrong Decodion of red Rofes mixed 
with a Solution of Vitroil produces a black 
Ink, which on dropping Spirit of Nitre 
into it becomes inftantly red, and is far¬ 
ther convertible into a greyifh Liquor, by 
adding a little of the volatile Spirit of Sal 
Armoniac. 

Good Writing Ink being not always or 
every where to be procured, it will not 
perhaps be unacceptable to give here an 
eafy Way of making it, which I can re¬ 
commend from many Years Experience. 

To one Quart of Rain Water, or foft 
River Water, put four Ounces of blue 

Galls 

-}• Vid. ^emery’s Chemjftry, chap. 18, 
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Galls bruifed, two Ounces of green Vitriol 
or Copperas, and two Ounces of Gum Ara¬ 
bic grofly powdered. Let the Mixture be 
well fhaken or hir’d about now and then, 
and in twenty-four Hours it will be fit 
for Ufe. It is moft conveniently made in 
a wide-mouthed Bottle that will hold near 
double the Quantity, where it may fome- 
times be fhaken together brifkly; but be 
fure you let it fettle again before you pour 
any off. When you have ufed all that 
can be got off clear, a little more than half 
the Quantity of the fame Ingredients will 
make you another Quart. 

What is written with this Ink looks pale 
at firft, but after a few hours becomes of a 
fine black, and I believe will never change. 


CHAP. XIV. 

Diftilled Verdigrease. 

V ERDIGREASE is a blueifh green 
Efflorefcence * or Ruft, produced 
on Plates of Copper, by corroding the 
Surface thereof with that penetrating 
acid Spirit which the Hulks of Grapes 
abound with after they have been preis’d 
and laid together to ferment. This Ruft 

being 

* Vid. Itmerfs Chemiftry, chap. vi. Botrhaa-ce\ Che- 
ffiiftry, by Sbaiv, Vol. IT. pag. 137. 
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being digeded with diddled Vinegar id 
a confiderable Degree of Heat, and dif- 
folving partly therein, affords a Liquor of a 
mod beautiful green Colour, which aftef 
Evaporation, being fet in a cold Place, pro¬ 
duces tranfparent and elegant green Cry dais, 
that are called ufually by the Name of 
Dijiilled Verdgreafe, but are really a Vitriol 
loaded with the pured Particles of the 
Copper. 

If thefe Crydals are diffolved in warm 
Water, and a Drop of it be apply’d to the 
Microfcope immediately, it ufually produces 
abundance of the regular Figures i, 2, 3, 4# 
5, 6, 7, (exhibited at the Side of the fourth 
Drawing, Plate II.) without forming any 
confiderable Configuration : but if the 
Solution is differed to dand quiet for a 
few Hours, and a Drop of it be heated over 
the Fire on a Slip of Glafs, till it begins to 
concrete about the Sides, and then examin'd* 
Iharp-pointed folid Figures (bifedted by a 
Line through the Middle, from which they 
are cut away towards the Edges)will be feen, 
fhooting forwards, as reprefented 1, 1, 1 ■ 
which Figures are oftentimes driated very 
prettily from the middle Line to the Edges* 
obliquely, as 2, 2, may ferve tofhew. They 
both arife frequently in Cluders, and fhoot-- 
ing from a Center as at 3, 3. 

The forementioned Figures are a long 
while growing; and whild they are doing 

fo i 
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fo, feveral regular Cryitals appear forming 
in different Parts of the Drop, of the moft 
lovely Emerald Colour, and reflecting the 
Light from their Sides and Angles, which 
are as exactly difpofed and finely polifhed as 
if they had been cut by the molt fkilful Jew¬ 
eller. Thefe Cryflals are fhewn in the Drop 
at 4, 4, but much better, becaufe magnified 
a great deal more, at the Side of it, by the 
Figures 1, 2, 3, 4, 5, 6, 7. 

No Configurations form themfelves in the 
Middle of the Drop till the Fluid be nearly 
evaporated, but when they begin to form 
they proceed fomewhat haftily, and there¬ 
fore muft be attended clofely. Their com¬ 
mon Figure refembles two long// eroding 
each other in an Angle of about fixty De¬ 
grees, and fhooting Branches every Way : 
each of which again protrudes other Bran¬ 
ches from one, and fometimes both its Sides, 
making together an Appearance like four 
Leaves of Fern conjoyned by their Stalks, 
at 5 »_ 5 * Separate Clutters of the fame 
fharp-pomted Figures, as thofe at the Edcres 
^Drop, are formed alfo frequently & in 
the Middle of it, as 6. Sometime? alfo they 
put on another Form like the Leaves of 
Dandelion, as at 7. Very beautiful Figures 
are like wife produced by a Kind of Combi, 
nauon of iharp Points and Branches, in the 

Manner reprefented 8 8,- 

Alt 
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All the beforementioned appear of* a moft 
lovely green Colour, but deeper or paler 
according to the Time of their Production j 
the firft produced being conftantly the 
deepeft. Towards the End of the Procefs 
iome circular Figures are formed, extreme¬ 
ly thin, and fo flightly ting’d with green 
that they are almoft colourlefs, but with 
Lines radiating from a Center to the Cir¬ 
cumference, like the ftar-like Figures of 
Alum hereafter to be defcribed. Thefe are 
fhewn 9, 9. When all feems in a manner 
over, Bundles of Hair-like Bodies appear fre¬ 
quently, fcattered here and there through¬ 
out the Drop, in the fame Manner as de¬ 
fcribed in the blue and white Vitriols. 


CHAP. XV. 

Alum. 

T HE Configurations of this Salt abound 
with Beauty and Variety, and prove 
more or lefs perfect according to the Strength 
of the Solution, and the Degree of Heat 
employed in making the Experiment, to 
judge of which a little Experience will be 
found needful. 

The Solution, however fated with Alum , 
will not be found over-ftrong after Handing 

fome 
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feme Days, for in that Time it will have 
precipitated many Cryftals to the Bottom, 
whereby the Liquor is fometimes left too 
weak for our Purpofe; but then by holding 
the Phial over or near a Fire* the Cryftals 
will again diflolve, and be taken up a-new 
into the Fluid. ’Tis not however advife- 
able to make ufe of it as foon as this is done, 
unlefs we want to produce nothing elfe 
but Cryftals: for if, after this, it be em¬ 
ployed before it has had a little Time to 
cool and fettle, it is very apt to form into 
Cryftals only : bur when it has flood about 
half an Hour, a Drop placed on a Slip of 
Glafs and heated properly* exhibits com¬ 
monly at the beginning a dark Cloud, which 
appears in Motion fomewhere near the 
Edge, and runs pretty fwiftly both to the 
Left and Right, until it is either flopped 
by the Intervention of fome regular Cryftals, 
or elfe proceeds onwards both Ways atonce^ 
and nearly of the fame Height, till having 
furrounded the whole Drop the two Ends 
rulh together and joyn; the Progrefs to¬ 
wards which is attempted to be fhewn, 
Plate III.N° l.aa. 

This cloudy Part of the Drop that feems 
violently agitated whilft it is running round, 
appears on a ftridt Examination to confift of 
Salts, fhot into long and very flender Lines, 
much finer than the fmalleft Hair, which 
crofs one another at right Angles, and form 
H a3 



98 Configurations of Alum, 
as they go along, from their internal Edges,.- 
.Rows of lolid Crydals compofed of many 
oblique plain Sides b b y and which have" 
all a Tendency towards the Figures of 
the regular Crydals to be defcribed pre¬ 
fen tly. 

But it happens frequently, that in fome 
Parts of the Drop many minute and circu¬ 
lar Figures are feen, riling at fome little 
Distances from the Edge, whild the above 
mentioned Operations are performing in- 
other Places thereof j which minute Figures 
enlarging themfelves continually, appear at 
lad of a dar-like Form, or with Lines ra¬ 
diating and diverging from a Center,, in the- 
Manner reprefented c c. 

After the Bufinefs is over about the Edges,, 
a good deal of Patience will be requifite to 
wait for the Configurations in the Middle 
of the Drop, which feldom begin till the 
Fluid leems almod wholly evaporated; 
when on a fudden many drait Lines appear 
pudiing, forwards,, whofe Sides or Edges are 
jagged, and from which other fimilar draitr 
and jagged Lines fhoot out at right Angles 
with the firft; thefe again have other fmall 
ones of the fame Kind fhooting likewife 
from themfelves, and compofe all toge¬ 
ther a mod beautiful and elegant Configu¬ 
ration, the Order of which is attempted to* 
be fhewn at D. 


Each- 
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Each of thefe Lines increafing in Breadth 
towards its Endi appears fomewhat club¬ 
headed, as e e e. 

Sometimes inftead of fending Branches 
from their Sides, many of thefe Line?' rife 
parallel to each other, refembling a kind of 
Palifadoe, and having numberlefs minute 
tranverfe Lines running between them, as 
at F. 

But the moft wonderful Part of all, do* 
hot produceable without an exadt Decree 
of Heat and right Management, is the dark 
Ground-work (hewn at G, which confids of 
an almoft Infinity of parallel Lines, having 
Others eroding them at right Angies, and 
producing a Variety fearce conceivable from 
Lines difpofed in no other Manner: the 
Direction of the Lines (which are exqui- 
Fitely flrait and delicate) being fo frequently 
and differently counter-changed, that- one 
would think it the Refult of long Study and 
Contrivance. 

During the Time this Ground-work is 
forming, certain lucid Points prefent them- 
felves to view (on one Side thereof mod: 
commonly) which Points grow larger con¬ 
tinually, with Radiations from a Center, 
and become ftar-like Figures, in the Man¬ 
ner of thofe beforementioned. Several of 
them likewife fhoot out long Tails, which 
give them the Appearance of Comets: and 
at the End of all, a dark Lineatton in va- 
H 2 rious 
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nous Directions, darts frequently through, 
and occupies all or moll of the Spaces be¬ 
tween them, making thereby no ill Repre- 
fentation, when viewed by Candle-Light, 
of a Night-Sky illuminated with fhining 
Stars, and tailed Comets, and rendering 
the whole Scene extremely whimfical and 
pretty. 

Nor do thefe Configurations break away, 
or diflblve, foon after their being form¬ 
ed, as many others do; but may be pre¬ 
served on the Glafs in good Perfection for 
Weeks or Months, if Care be taken neither 
to exclude the Air wholly from them, nor 
put them in a moitt Place: for in either 
Cafe they will be foon deftroyed. 

Being defirous to preferve fome exceeding 
fine Star and Comet-like Figures, I fatten¬ 
ed another Glafs of its own Size upon the 
Slip where they were formed ; having firtt 
placed thin Pieces of Cork between, to pre¬ 
vent the Glafles from touching, and after 
all flopped the Ends and Sides with Sealing 
Wax, thereby to keep out the Air, which 
I imagined would fpoil them: but contrary 
to my Expectation, in two Days the Figures 
were all obliterated; whereas another Con¬ 
figuration, covered with a Slip of Glafs to 
preferve it from being touched, but whofe 
Sides were open to the Air, continued in 
great Perfection at leatt two Years, and 
then too was fpoiled by Accident. 


The 
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The fame Thing likevvife happens to Sac - 
charurn Saturni, Ens Vmeris, Salt of Amber , 
and fome other faline Subftances, whofe 
elegant Configurations may be long preferr¬ 
ed between Slips of Glafs kept afunder as 
above diredted, provided the Air be not pent 
up with them, and that the Place you put 
them in be dry. I have at this Time feve- 
ral Configurations formed fome Years ago ; 
and it will fave much Trouble, and be mod: 
agreeable to People not overftock’d with 
Patience, to have always as many kinds as 
one can thus ready, to fhew fuch Friends 
whofe Curiofity may not be fufficient 
to make them attend to the whole Pro- 
cefs. 

A great deal of Exadtnefs and Nicety ia 
requifite as to the Degree of Heat, to make 
one and the fame Drop produce all the Con¬ 
figurations prefented in the Plate; tho’ you 
will certainly meet with feveral of them in 
every Drop you try, unlefs the Heat be too 
long continued, in which Cafe the Fluid 
becomes hardened by the Fire into a kind 
of tranfparent Gluten, which never {hoots 
at all, is not eafily diffolveable, or to be got 
off the Glafs without fome Pains. On the 
other hand, if the Heat be violent, though 
not long, it fhoots too faft, with much Ir¬ 
regularity and Confufion. 
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The regular Cryftals are often formed in 
the fame Drop with the other Configura¬ 
tions, as at f But if not, they may eafily 
be produced, either by ufing a Solution 
made with hot Water, before it cools; or 
by placing a Drop of a well-faturated Solu¬ 
tion when cold, on a Slip of Glafs, and 
fuffering the Fluid to evaporate without 
any Heat at all. Cryftals will alfo be form¬ 
ed by Precipitation after the Solution has 
flood fome Time. 

After numberlefs Obfervations to deter¬ 
mine the Cryftals of Alum , I find amongft 
them the following Variety. 

Some are exactly regular Odtaedra, com- 
pofed of eight equilateral Triangles, as the 
Figure A. 

But a's they lye moft frequently on one 
of their triangular Bafes, they appear in the 
Manner {hewn at B. 

Others appear like the above with their 
folid Angles cut off, forming thereby a 
Figure of fourteen Sides, eight of which 
are Hexagons, and the other fix Squares, 
as C. 

The Figure D frequently prefents itfelf, 
and feems alfo compofed of fourteen Planes 
(viz. 12 quadrilateral, and two hexagonal) 
the Planes underneath being fuppofed to, 
correfpond in Number and Figure with 
thofe that appear above. 

E repre» 
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E reprefents an eight-fided Figure, con- 
gifting of two triangular, two hexagonal, 
and four quadrilateral Planes, two whereof 
Hope downwards from the upper hexangular 
Plane, and the other two upwards from the 
under one. 

The Figure at F is compounded of eight 
Planes, the undermoft whereof is a large 
equilateral Triangle, from each Side of which 
a Hoping quadrilateral Plane proceeds. Thefe 
Planes are Trapezoids, each of them having 
-a Side in common with that of the Triangle, 
another fhorter one parallel thereto, and two 
.others Hoping one towards the other, and 
towards the Side of the Triangle, in a Di¬ 
rection of about twenty Degrees, 

The Plane which lyes parallel to the 
Triangle {which Plane in the prefent Fi¬ 
gure is next the Eye) is hexagonal, three 
of its Sides being made up of the Ihorter 
parallel Sides of the Trapezia : the other 
three (which are lefs than thefe, being cut 
down perpendicularly, fo as to meet the 
Angles of the large Triangle) form three 
other fmaller Triangles, each whereof has 
one Side' in common with the Hexagon, 
and the other two with the neighbouring 
Trapezoids. 

Our Alu ?72 is obtained from a blueifti mi¬ 
neral Subftance refembling Slate, which 
after being calcined and fteeped in Water 
H 4 for 



104 Alum how and where produced: 
for a due Time, that Water when boiled 
fufficiently in Pans of Lead (the Lees of Sea- 
Weed Alhes called Kelp, and the Quantity 
of Urirte being mixt therewith) produce^ 
Shoots of Allum t after Handing a few Days, 
But as fuch Shoots are feldom clean enough 
at firft for Sale, they commonly are wafh- 
ed with or diffolved again in Water, freed 
from their Impurities, and fet to concrete 
a- new. 

Vaft Quantities are made in Yorkshire. 
and Lancajhire , moft of the Plills between 
Scarborough and the River Yees, as well as 
thofe near Prejlon , abounding with this 
Mineral; the Salts of which being diffolved 
and put in Adion by the Moifture of the 
Air, if thereto expofed, without being cal¬ 
cin’d, the Mineral falls in Pieces, and yields 
a Liquor whereof Copperas or green Vitriol 
may be tirade •f-, 

Alum may alfo be procured from certain 
Earths by pretty much the fame Means. 
An Earth of this Kind now lies before me, 
which was brought from Africa , where a 
confjderable Trad; of Land is fgid to be of the 

fame 


f At Altfettle in Bohemia are Mines of black Schijiys., 
whence they make great Quantities of Alum and Vitriol ; 
and from a Gleb a Pyriibfa found in the fame Mines, they 
obtain much Sulphur. .1 am obliged to Dr. James Moutigy 
for this Information ; and for Speciments of both the Sub- 
ftances, which he colle&ed upon the Spot and fent me. 
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fame Sort *. It taftes exactly like Alum» 
and in the South Sea Year 1720, a Quan¬ 
tity was imported in Hopes of making it 
turn to good Account: but the Mifchiefs 
fuffered from other Projects at that Time, 
difcouraged People from embarking in this, 
and we have heard no more of it fince; 
nor indeed as Alum can be made fo cheap 
from Materials found at Home, does it feem 
worth while to fend fo far on the fame Ac¬ 
count. 

Alum feems fo nearly a-kin to Vitriol, that 
the Addition of Copper or Iron is only want¬ 
ing to make it the fame Thing; as may be 
proved by a Diflillation of it into an acid 
Spirit with either of them, whereby it be¬ 
comes good Vitriol. On the other hand. 
Vitriol when freed from its metallic Particles, 
becomes aluminous, and yields on Diftillation 
a Spirit undiftinguilhable by the niceft Scru¬ 
tiny from that o i Alum- % 

CHAP. 


* I have alfo an aluminous Earth brought from Maryland, 
and given me by Mr. Brook. 

\JrA P/,,7 
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CHAP. XVI. 

Borax. 


B ORAX js a faline Subftance, very 
difficult in Solution unlefs in boiling 
Water, and even then requiring, accord¬ 
ing to Boerhaa^e, twenty times its owp 
Weight. 

When a Drop is given to be examined by 
the Microfcope, if it be held too long over 
the Fire no Cryllals will ffioot, but it will 
harden upon the Slip into a tranfparent Mat¬ 
ter much refembling Glals. The bed: Way 
is to give it a brifk Heat for about one Second 
of Time, and then applying it, the Cryftals 
will quickly be feen forming about its Edges, 
as in Plate III. INfa II. where their Begin¬ 
ning and Progrefs are fo reprefented as to 
peed no farther Defcription. 

In the middle Parts of the Drop no Cry- 
ftals at all arife, but there are feveral tranf? 
parent circular Figures, that from mere 
Specks grow gradually bigger, till they re- 
femble fmall Drops of Oyl floating upon the 
Surface of Water : thefe alfo are ffiewn in 
the Drawing. 

This Salt is faid to be found in Indict) 
Berjia, and Tartary, and to be brought 
from thoie Countries rough and foul, 

in 



Borax defcribed, and its Ufe. loy 
in Lumps or Cryftals, of a yellowifti and 
fometimes of a dirty green Colour: but we 
really know little thereof with Certainty. 
The Venetians made great Profit heretofore 
by purifying it for Sale *, but that Trade 
at prefent is chiefly carried on by the Dutch ; 
though I am told the Secret is become 
known, and has lately been pra&ifed with 
good Succefs in England. It ferves the fame 
Purpofes of fufing and foldering Gold and 
other Metals, as the Chryfocolla of the An¬ 
cients did, for which Reafon it is frequent¬ 
ly called by the fame Name, though theirs 
was quite another kind of Subflance, the 
Knowledge whereof is probably loft to us. 
Its glafly Quality renders it ufeful in dying, 
to give a Glofiinefs to Silks; and Dr. Shaw 
proves (in the twentieth of his Chemical Lec¬ 
tures, Experiment 3d.) that by means of 
this Salt a Kind of Glafs may be made 
of an extraordinary Degree ofHardnefs; and 
imagines the Arts of Enamelling, and of imi¬ 
tating precious Stones, may be greatly im¬ 
proved thereby *f-. 

When 

* Vid. Sbafw'i Tranjlation of Boerhaave's Chcmijlry , Vo!. 
I. p. 110, in the Notes. 

f Rough Borax is called Tincal, or Tincar. Geojfroy f2ys, 
a fait muddy greenith Water found in fome Copper Mines, 
evaporated to a certain Degree,then kept for feveral Months 
in Pits, vvhofe Sides and Bottoms are plaiftered with the 
Mud of the fame Mines uiixtwith Animal Fat, the Pits be¬ 
ing alfo covered with the fame Plaifter, produces the Lumps 
®r Cryftals of unrefined Borax. 



joB JBorax deferibed, and its Ufe, 

When refined and pure it is bought in large 
cryftaline Shoots clean and white, about the 
Clearnefs and Hardnefs of Alum, wherewith 
it is fometimes adulterated : to the Tafte it 
is almoft infipid, but fomewhat finooth and 
oily, and the more fo the lefs it has been 
purified, for in its foul State ’tis confiderably 
fat and greafy. 

A regular Cryftal of fuch purified Borax as 
taken by the Microfcope, is fhewn on the 
Side of the Drop at A. 

Some Years ago my worthy Friend Mr. 
Peter Colinfon , F. R. S. favoured me with a 
Subftance faid to be brought from Perfia , 
and called Native Borax: ’tis in fmall irre¬ 
gular fiattifh Pieces of a greyifh white Co¬ 
lour, wherein, if nicely examined, abun¬ 
dance of fhining Particles may be difeerned : 
it is light and porous, of a very brittle 
Confidence, fomewhat urinous, and more 
pungent in Tafte than the Kind before 
deferibed. A Solution of this did not fhoot 
at all into Cryftals, but in many Exami¬ 
nations filled the whole Drop with figur’d 
Bodies like that at Bj which from being 
barely vifible, enlarged pretty faft, to a 
Size (when viewed by the fourth Magni¬ 
fier) as big in Appearance as the Figure 
here exhibited. 

Thefe quickly fall to Pieces, and become 
4 fifolyed by the Air. 


C H A P. 
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CHAP. XVII. 


Salt Ammoniac, ^Armoniac. 

W HAT the Ancients called by this 
Name, is fuppofed to have been 
a Salt generated in the Earth or Sands, 
from the Urine and Dung of Camels, (made 
ufe of by the Multitudes of Pilgrims that 
reforted to the Temple of Jupiter Ammon) 
which, being fublimed by the Sun, pro¬ 
duced this Kind of Salt •, and the Difufe of 
that Cuftom for many Ages, is imagined to 
be the Reafon why none of it is now found. 
What we have at prefent is undoubtedly 
factitious, being made of Urine, Sea-Salt, 
and Soot. It is fuppofed to come from Egypt 
or Syria, in round Cakes near three Inches 
thick, and about half a Foot in Diameter: 
in Colour it is greyifh on onfe Side, and 
appearing, for the molt part, black, or ra¬ 
ther footy on the other. When broke, the 
Iniide (if good) is white, tranfparent and 
cryftaline, and in Appearance riauch like 
Camphire. We are told, that in thofe 
Countries they collect a Soot from the 
burning of Camel’s Dung, which they 
fprinkle with a Solution of Salt made in 
Urine of the fame Animal, and then fub- 
lime in Glafs Veflels, till a Cake is thrown 
vp to the Top of each, correfpondent to 
the Shape of the Glafs* which* they mu ft 
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break in order to get it out. — All this may 
perhaps be true, but I am apt to think it is 
made much nearer home, and by more eafy 
means. . • • • , 

Some of this Salt diffolved in Water, and 
a Drop thereof placed on a Slip of Glafs* 
to be examined by the Microfcope, will be 
found to fhoot with afmall Degree of Heat; 
which muft be very carefully obferved, 
for if more Heat than juft enough be given 
to it* the Configurations will run into one 
another* and make the Whole appear iii 
great Confufion, 

It begins with {hooting from the Edges 
great Numbers of fharp, but thick and 
broad Spicule?, from whofe Sides are pro¬ 
truded as they rife many others of the 
fame Shape, but very ftiort* parallel to each 
Other, but perpendicular to their main Stem, 
as at i. Plate III. N° III. Thefe Spifula 
arrange themfelves in all Directions, but 
for the moft part obliquely to the Plane 
from whence they rife, and many are fre¬ 
quently feen parallel to one another : which 
Particulars the Figure endeavours to ex- 

prefsat i. i>--As they continue to pufii 

forwards (which they do without increaf- 
ing much in Breadth) fome {hoot from 
them the fmall Spicule only, as at 2. 
Others, after they are nearly come to their 
full Growth, divide into two Branches in 
a Manner different from all other Kinds 
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of Salt I have ever feen, by the Splitting 
of the Stem, longitudinally, from the Top 
almoft to the Edges of the Drop, but with¬ 
out any Shootings from the Infide, as is re- 

prefented at 3.—-Other Branches, befides 

the fmall Spiculce mentioned above, protrude 
longer ones of the fame Form, from whence 
others alfo proceed : which others (hoot alfer 
fmaller ones from them,, and fo on to many 
Gradations, as at 4. 

Before the Middle of the Drop begins 
to (hoot, feveral exceedingly minute Bodies 
may be difcerned at the. Bottom of the 
Fluid. Tbefe rife to the Top in a little 
while, and as foon as their Form • can be 
diftinguifhed,. whilft yet extremely fmall, 
they plainly wear the fame Shape exadtly, 
which they afterwards appear in when grown 
much larger, as is (hewn at 5 ——Their 
Growth is very quick, and pretty equai 
for a Time, but' at length fome one Branch 
gets as it were the Mattery, and (hooting 
farther than the reft, forms the Figure 
6. The other Branches inlarge but little 
afterwards, all the Attraction feeming biafled 5 
to this alone, from which more Branches 
being protruded, and they again protrud¬ 
ing others, the whole appears like Fi¬ 
gure 8. 

’Tis not uncommon to fee in the Middle* 
of the Drop fome different Configurations, 
where in head of the (trait Stems defcribed 
2 above. 



112 Salt Ammoniac. 

above, there is formed a Kind of Zigzag?. 
with Spicules like thofe in the other Figures,- 
as at 7. 

To obtain the Cryftals of this Salt, ’tis 
neceflary to place a Drop of a frelh Solution 
(made in warm Water) before the Micro-, 
icope, without giving it any other Heat 
than the Warmth of the Water. The re¬ 
gular Cryftals will the,n appear as reprefent- 
ed at the Side of the Drop A, B, C. The 
laft of which Figures C is produced from 
the fecond B, by new Formations at each 
Corner of the crofs Branches, when the 
whole Procefs is nearly ended : but thefe 
Cryftals are rarely feen unlefs the Solution be 
examined as foon as made. 

Salt Ammoniac is particularly remarkable 
for rendering Water wherein it is diffolved 
colder than any other Salt can do, and even 
equal in Degree to Water that is near freez¬ 
ing. Monheur Geoffroy placed a common 
Thermometer of eighteen Inches long, in a 
Phial wherein he had put a Pint of Water, 
and let it remain therein a fufficient Time 
to adjuft itfelf to the Temperature of the 
Water: he then put into the Water four. 
Ounces of Salt Ammoniac, and in lefs than ar 
Quarter of an Hour the Liquor in the 
Thermometer defeended two Inches and 
nine Lines. He then tryed the fame Expe¬ 
riment with Salt-Petre inftead of Salt Am¬ 
moniac ufing the like Precautions, and the 

Liquor 
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Liquor defcended one Inch and three Lines. 
Vitriol made it defcend not quite an Inch, 
and Sea-fak but two Lines. 

Moniieur Homberg , orders a Pound of 
Salt Ammoniac and a Pound of corrofive 
Sublimate to be feparately reduced to Pow¬ 
der; then, after mixing them well together, 
hedire&s them to be put into a Glafs Bottle, 
and a Pint and a half of diddled Vinegar 
to be poured thereon. This done, and the 
.Compofition being fhaken together brilkly, 
it will become fo cold, that a Man can but 
ill endure the Vettel in his Hands even in 
the Summer-time. He fays, that once, as he 
was making this Experiment, the Mixture 
happened to freeze ; and Moniieur Geojfroy 
tells us the like /Occident befel him once, 
on dilfolving a large Quantity of Salt Ammo¬ 
niac in Water, fome Drops on the Outlide 
of the Glafs freezing : the wet Straw where¬ 
on it flood, was likewife fattened thereto 
by Ice. But though he try’d many times he 
could never produpe Ice again. 

It is not my Purpofe to enumerate the 
feveral Ufes of this, Salt; I fhall therefore 
.conclude with obfefving, that it is extreme¬ 
ly pungent, converts Aqua Forth into an 
Aqita Regia , caufes Tin to adhere to Iron, 
and dittolved in common Water, is, I am 
informed, a Secret for the taking away of 
Warts. 


I 


CHAP, 
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CHAP. XVIII. 

Salt of Lead. 

T HIS Salt, which from the Sweetnefs of 
of it£ Tafte is ufually called Sugar of 
Lead, is prepared from Cerufe or White Lead 
digefted with diftilled Vinegar in a Sand 
Heat to a Diffolution: then evaporated till a 
Film arifes, and fet in a cold Place to cryfta- 
lize. It is therefore Lead reduced into the 
Form of a Salt by the Acid of Vinegar, for 
Cerufe is itfelf nothing elfe but the Ruft of 
Lead corroded by Vinegar. 

A little of this Salt diffolved in hot Water, 
which it immediately renders milky, after 
Handing a Quarter of an Hour to fubfide, is 
in a fit Condition for an Examination by the 
Microfcope. A Drop of it then applyed on 
a Slip of Glafs, and held over the Fire to 
put the Particles in Ad'ion, will be feen 
forming round the Edge a pretty even and 
regular Border, of a clear and tranfparent 
Film or glewy Subfiance ; f See Plate IV. 
N° I. a a a af which, if too hidden and 
violent Heat be given, runs over the whole 
Area of the Drop, and hardens, and fo 
fixes on the Glafs, as not to be got off with¬ 
out much Difficulty. But if a moderate 
Warmth be made ufe of (which likewife 
muff not be too long continued) this Border 

pro- 
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proceeds a little Way only into the Drop, 
with a Kind of radiated Figure compofed 
of a Number of fine Lines, or rather 
Bundles of Lines, beginning from Centers 
in the interior Edge of the Border, and 
fpreading out at nearly equal Diflances from 
each other every Way towards the Exterior, 
b b b b. However it is obfervable that 
the Difiances between the Lines are filled 
up with the glewy Matter, nor do the Lines 
themfelves feem detached therefrom, but 
are formed together with it. From thefe 
fame Centers are produced afterwards a 
Radiation alfo inwards towards the Middle 
of the Drop, compofed of Parallelograms 
of different Lengths and Breadths ; from one 
and fometimes both the Angles whereof 
there are frequently feen Shootings fo ex¬ 
ceedingly (lender, that they are perhaps the 
heft Reprefentation poffible of -a mathema¬ 
tical Line, which appear like a Prolonga¬ 
tion of one or both the Sides. The Extre¬ 
mities of thefe Parallelograms are mofl 
commonly cut off at right Angles, but they 
are fometimes alfo feen oblique. The whole 
of this Defcription is (hewn c c c c. 

Centers with the like Radii iffuing from 
them, and fome of the glutinous Matter 
for their Root, are fometimes formed in 
the Drop, intirely detached from the Edges, 
and in thefe it is very frequent to find a Sort 
of fepondary Radii proceeding from fome one 
l 2 of 
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of the primary ones, and others from then| 
again to a great Number of Gradations, 
forming thereby a very pretty Figure, the 
Reprefentation of which is given at D. 

Give me Leave now to obferve, that ra¬ 
diated Figures of Spar muchrefembling thefe, 
and which probably owe their Form to the 
fame Principles, are fometimes found in 
Lead-Mines, of which I have at this Time 
a Specimen before me. 

Notwithftanding it may feem wandering 
from my Purpofe, I fhould think mvfelf 
greatly wanting in my Duty towards Man¬ 
kind, if I clofed this Chapter without warn¬ 
ing them of the Mifchiefs that may arife 
from taking this or any other Preparation 
of Lead internally, as the poifonous Quali¬ 
ties of that Metal are not to be fubdued or 
cured, and thofe who have much to do with 
it feldom fail fadly to experience its bad Ef¬ 
fects. 1 am fenlible this Salt has frequent¬ 
ly been prefcribed in Quincies, Inflamma¬ 
tions, and other Diforders where great 
Cooling has been judged neceflary: But 
Dr. Boerhaave declares he never knew it 
given with Succefs, nor durft himfeif ever 
prefcribe it internally, from his Knowledge 
that there is fcarce a more deceitful and de- 
ftrudtive Poifon than this, which returns to 
jCerufe as foon as the Acid is abforbed there¬ 
from by any thing it may meet with : and 
that it proves afterwards a moll dangerous 
2 and 
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and incurable Poifon. Cerufe, the fine white 
Powder of Lead, drawn with the Breath into 
the Lungs, occafions a moft violent and mor¬ 
tal Afthma ; fwallowed with the Spittle it 
produces inveterate Diftempers in theVifcera, 
intolerable Paintings, Pains, Obftrudtions, 
and at laft Death itfelf: which terrible Effects 
are feen daily amongft thofe who work in 
Lead, but principally amongft the White- 
Lead Makers *. 

The Fufnes of melted Lead are a Secret 
with fome for the fixing of Quickfilver, and 
rendering it fo folid that it may be caft into 
Moulds, and Images may be formed of it; 
which when cold, are not only hard, but 
fome what brittle, like Regulus of Anti¬ 
mony 


CHAP. XIX. 

Salt of Tin. 

S ALT of 7in is obtained in the fame 
Manner as Salt of Lead, by digesting 
the calcined Metal in diftilled Vinegar, and 
fetting it, when poured off, in a cool Place, 
for the Salts to fhoot: which they will do 
in the Form of Cubes. 

I 3 This 

* Boerhaave’s CbemiJIry by Shaw, Vol. II. pag. 286. 

| Vid. S her ley on the Origin of Bodies, pag. 18. 
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This cubic Salt being diflolved in Water^ 
and a Drop of the Solution placed under' 
the Microfcope, in the Manner before di¬ 
rected, produces fuch an Appearance at 
the Edges of the Drop as a a reprefent, 
eonfifting of OCtaedra, partly tranfparent, 
ftanding on long Necks, at final! Diftances- 
from each other, with angular Shoots be¬ 
tween them. At the fame time folid and 
regular opake Cubes will be feen forming 
themfelves in other Parts of the Drop, vid, 
b b. Plate IV. 

Thefe may be difcerned when their mag¬ 
nified Size is extremely final!; and their Bulk 
increafes under the Eye, continually, till 
the Water is nearly evaporated. 

In the Midfl of the fame Drop, and in? 
feveral Places thereof, very different Figures 
will be likewife formed; particularly great 
Numbers of flat, thin, tranfparent, hexan- 
gular Bodies, ccc\ fome amongfi: which 
are thicker, as e ; and a few appear more 
folid, and with fix Hoping Sides, riling to 
a Point as if cut and polifhed, vid. d. 

The Figure/'is compofed of two high 
Pyramids united at their Bale | Some, in 
this kind of Form, are found truncated at 
one of their Ends, and others at both; 

but 

|| Dr. Woodward in his Hi ft. of FoJJils, Vo].I. p,222, fa vs. 
That Grains of Tin-, and the Cryftals from it,in the Mines,, 
are quadrilateral Pyramids: and this feveral of them now 
before me prove. 
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but then they appear like flat Bodies, not 
having the four Sides of a Pyramid; as a 
few of them in the Drawing lhew.-—Seve¬ 
ral of the hexagonal Bodies may be obferved 
with hoping Sides, forming a fmooth trian¬ 
gular riling Plane, whofe Angles point to 
three intermediate Sides of the Hexagon, 
*vid.g: and fome have a double Triangle, 
as another of the Figures fhews .—h repre- 
fents one of the folid Cubes. 

Thefe Cryftals are prelently deftroyed by 
the Air, and converted into a Calx. 

The Drawings in this Plate fhew, that 
notwithstanding the feeining Affinity of the 
two Metals, the Configurations of Salt of 
Ein bear not the leaft Refemblance to thole 
of Salt of Lead. In convulfive and epi¬ 
leptic Cafes, Salt of Ein is given internally 
with good Succefs. 


CHAP. XX. 

Ens Veneris. 

A S Chemifts give the Name of Venus 
to Copper , one would imagine their 
Ens Veneris to be a Preparation of that Metal: 
whereas it is in reality a Sublimation of the 
Salt of Steel or Iron * with Sal Ammoniac ; 

14 and 


f Green Vitriol is ufually employed inftead of Salt of Steel, 
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&ftd therefore might be called Ens Martin 
with better Reafon. It muft however be 
acknowledged, that blue Vitriol was em¬ 
ployed formerly inftead of Salt of Steel - y 
and Ehaty being impregnated with Copper, 
rendered the Name lefs improper: but the 
Ens Veneris our Shops afford at prefent, has 
nothing of Copper in it. 

It diffolves eafily in Water, and gives to 
the Solution fated with it a Colour relem- 
bling that of Mountain Wine: which Co¬ 
lour its Cryftals likewife retaining, appeal* 
(as they form before the Microfcope) like 
the mod beautifnl Chryfolites or Pop axes y 
feemingly cut with the greateft Elegance, 
in Shape as the Plate fhews; and reflecting 
an extraordinary Luftre from their polifhed 
Surfaces, if the Candle be fo fhifted as to 
favour its being feen. 

After the Solution has flood an Hour dr 
two to fettle, (for if ufed immediately its 
Foulnefs will prove inconvenient) a Drop 
thereof placed cm a Slip of Glafs, and warm¬ 
ed a little over the Candle, begins fhooting 
from the Edges with folid tranfparent An¬ 
gles, as (in the Drawing) a a. Plate IV. 
Thefe, if only a gentle Heat has been given, 
will fometimes form, then diffolve, and 
afterwards form again. 

The Cryftals bb within the Drop, and 
underneath the fame i, 2, 3, 4, 5, 6, 7, are 
likewife bell formed by a gentle Heat, and 

may 




Ens Veneris. 121 

may be difcovered in the Fluid, when their 
magnified Appearance is no bigger than a 
Pin’s Point, gradually increafing every Mo¬ 
ment with regular Sides and Angles, polith- 
ed Surfaces, and the Brightnefs of precious 
Stones. If too violent an Heat be given, 
inftead of fucli Cryftals, compound Figures 
will be formed, very fuddcnly, refembling 
that at c , confifting of parallel ftrait Lines, 
pointed with large folid Spear-like Heads 
of Cryftal, along the Sides of which are 
placed, at right Angles, great Numbers of 
fmall Cryftals of the like Shape as the 
Drawing Ihews.—If the Heat has been 
little, though the fame kind of Forms will 
be prefented, they will not appear till the 
Moifture be nearly dryed away, when they 
will fhoot out with amazing Quicknefs. 
Some fmaller Compofitions are alfo not 
unufually feen, as at d. 

But the Singularity of this Preparation is, 
that in fome Part or other of the Drop, you 
will feldom fail to find a very regular and 
well-falhioned two-edged Sword of Cryftal, 
forming under the Eye, in fuch Shape as 
e reprefents, though more exaft and well- 
proportion’d : for fufpeding fuch a Figure 
might be fuppofed imaginary, lefs Regula¬ 
rity has been, defignedly, given it, than it 
will be really found to have. Sometimes 
two, three, or more, fuch cryftaline Swords 
aro feen in the fame Drop. 


The 
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The regular Crystals of this Subject foots 
lofe the Sharpnefs and Elegance of their 
Form; but its compound Configurations, 
whofe Beauty and Regularity are not to be 
conceived from Defcription, though when 
the Fluid is nearly evaporated they feem 
blunted and indiftind, yet afterwards, when 
the Moifture is quite gone, they recover 
their former Appearance, and may be pre* 
ferved a long while, by the Method before 
direded, p. 36. Salt of Amber , and fome 
other Salts, lofe and recover themfelves after 
the fame Manner. 


CHAP. XXL 

Flowers of Antimony. 

T HE Fldwers of Antimony arecolleded 
in form of a white Powder, from 
the Fumes of burning Antimony , by means 
of a Glafs VefTel placed over it; and are 
fuppofed to contain the mofl adive Salts 
and Sulphurs of that Mineral. The great- 
eft Part of thefe Flowers when they are 
well ftirred about in Water, fink to the 
Bottom thereof, leaving the Salts diffolved 
and fufpended therein; and on placing a 
Drop of fuch Water on a Slip of Glafs, and 
giving it a gentle Heat, numbers of flender 

and 
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and extremely fharp-pointed Spiculce will be 
feen forming at the Edges of the Drop, as 
Plate IV. a a a. At the fame time mi¬ 
nute Particles of the Powder that were alfo 
fulpended in the Fluid, will be brought 
together by a mutual Attra&ion, and unite 
a little farther within the Drop, in Confi¬ 
gurations refembling a fine Mofs or Coral¬ 
line, very beautiful and curious to be¬ 
hold : vid. b b .—The Middle of the Drop 
ufually remains clear and void of every 
thing. 

Antimony (the Stibium of the Ancients) 
is found in many Countries : it is compofed 
of glittering, brittle Stria like Needles, the 
Colour of polifh’d Steel; fometimes run¬ 
ning parallel to each other, and fometimes 
lying in different Dire&ions.—If taken as a 
Medicine in its native Condition, it is fup- 
pofed very harmlefs, occafioning no fenfible 
Diforder in the Body: but, after the Che- 
mifi: has tryed his Art upon it, it becomes 
capable of purging or vomiting with great 
Violence, even in a very fmall Quantity, and 
therefore fhould be adminiftred with much 
Caution. Its Operation is however extreme¬ 
ly uncertain; the fame Dofe at fome times 
feeming to have no Effeft at all, which 
at other times will operate upwards and 
downwards in fuch Manner as to threaten the 
Patient’s Life. This makes moft Phyficians 
afraid to meddle with the more elaborate 
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Preparations of it ; though ’tis generally ac¬ 
knowledged, that if the Manner of theft 
Operation was certain, or their Violence 
could be fufficienfiy retrained, great Cures 
might be expected from them. Several 
NoJirums , exhibited in very fmall Dofes, 
under different Forms, and cryed up as al- 
mofl univerfal Remedies, are believed, not 
without Probability, to be Preparations of 
this Mineral; from the like Uncertainty in 
their Operation, and the Violence where¬ 
with they fometimes a 

As this Uncertainty is too notorious tc* 
be denied, the Difpenfers of thefe Medi¬ 
cines plead, that the Manner of their Ope¬ 
ration depends intirely on the Conftitution 
and Diftemper of the Patient, but always 
tends to produce a Cure: for, fay they, if 
vomiting be mod neceffary, the Medicine 
will prove emetic, and that juft fo long 
and with fuch a Degree of Force as is 
requifite to bring away the morbid Mat¬ 
ter; on the contrary, if purging be more 
conducive to a Cure, the morbid Matter 
will be carried downwards ; and if the 
Difeafe requires neither purging nor vo¬ 
miting, neither will be excited, but the 
Diforder will be cured by Perfpiration or 
fome other infenfible Way.—-The Truth 
of this I have nothing at all to do with, 
but refer the Coiftideration of it to thofe 
to whom it more properly belongs: per¬ 
mit 
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pit me only to obferve, that whatever 
Drug can operate as this does, mull be 
capable of producing great Good or Harm 
in animal Bodies,'according as its Powers 
can or cannot be directed or regulated : and 
confequently, whoever cap difcover Means 
to correct its Violence, and render it a per¬ 
fectly fafe Medicine, will dcferve greatly of 
Mankind. 

I fhall conclude this Head with taking 
Notice, that the Star- like Shootings on the 
Regulus of Antimony , about which fotne 
Chemifts make much ado, are nothing more 
than the natural Configuration of its 
Salts*, 


CHAP. XXII. 

Corrofive Sublimate , and Arfenic. 

M ERCURY, purified Nitre, (or the 
Spirit of it) calcined Vitriol, and 
Sea-falt, are the Ingredients from which 
Corrofve Sublimate, or Mercury Sublimate , is 
prepared ; which is one of the moft violent 

and 


# Regulus of Antimony made up in a proper Form and 
Size, is called the Perpetual Pill, becaufe it receives very 
little Diminution, tho’ carried through the Stomach and 
Bowels fifty times, and will purge every time take it 
as often as you pleafe. Antimohial Cups are made like- 
wife of this Regulus, which for a long Time will render 
Wine put into them emetic. 
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and deadly Poifons we know, lacerating and 
excoriating the Vifcera, by its keen and 
adtive Spiculae, till a Gangrene and Death 
enfue; unlefs proper Remedies are immedi¬ 
ately ufed to prevent it. 

A Drop of the Solution of this Subli¬ 
mate in Water, appears by the Microfcope 
to begin fhooting from the Edges, as at 
a, Plate IV. immediately after which, diffe¬ 
rent fhaped Bodies are feen pufhing onward 
towards the Middle; fome quite ftrait and 
extremely fharp like the Points of Needles, 
others widening themfelves towards their 
Extremities, and bending in fuch Manner 
as to refemble Razors with keen Edges; 
amongft thefe many are jagged and in¬ 
dented like Saws, fome on one Side only, 
and fome on both Sides ; all which Par¬ 
ticulars I hope the Drawing will render 
intelligible, vid. b b. Thofe that widen 
towards their Ends, flop their Progrefs, 
when advanced to the Condition reprefented; 
but fuch as are ftrait and tapering to a 
Point proceed very flowly towards the 
Middle of the Drop, and fometimes much 
beyond it, forming long Spikes moft ex- 
quifitely fharp-pointed, vid. e e .—A few 
extraordinary Figures appear fometimes, 
ferrated on both Sides, but in a contrary 
Diredfion, and ending with a very (harp 
Point, as is fhewn at c: Others are like- 
wife feen, now and then, having four Sides, 
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with keen Edges that run tapering to a 
Point, and form an Inftrument like the 
long Head of a Spear exceedingly (harp- 
pointed, as at d. 

When the Water is nearly exhaled, 
another Sort of Configurations are formed 
very fuddenly, confiding of innumerable 
little Lines difpofed in a very curious and 
wonderful Manner, as the two Figures f f 
endeavour to reprefent. And often (though 
not always) one or two Configurations 
fhoot out, when one would think all over, 
refembling what is (hewn at g, but much 
more elegant and regular, and reflecting 
(I fuppofe from the extreme Thinneis of 
the component Salts) with great Brilliance 
and Luftre.all the beautiful Colours of the 
Rainbow, if the Candle be placed to ad¬ 
vantage. Which Circumftance, together 
with the Shape; of this Configuration, in¬ 
duces me to call it the Peacock's Pail. 
The Configurations ff reflect Prifm Co¬ 
lours alfo, but in a much lefs Degree of 
Perfection *. 

The Compartment B is intended to 
fhew, what happens frequently to this and 
many other Solutions, when a Drop is 
placed on a Slip of Glafs, for Examina¬ 
tion by the Microfcope : that is to fay, 

fome 

* All thefe laft mentioned Configurations appear like 
delicate Engravings, and afford the prettied: Sight ima¬ 
ginable. 
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fome fmall Part of the faid Drop becomes 
fo feparated from the reft, as to make a 
fort of fmaller Drop, wherein a more mir 
nule kind of Configurations are formed, 
upon the fame Plan as the larger ones in 
the Drop itfelf. And this the Reader may 
conceive better, by viewing the Pi&ure be¬ 
fore him, than by any Defcription in my 
Power to give. 

As Corrofive Sublimate and Arfenic are 
two Poifons nearly alike in their Opera¬ 
tion and fatal Confequences, I think it 
beft to treat of thejn together in this 
•Chapter. 

The Fumes that rife from * Cobalt , in 
making of Smalt from that Mineral, being 
collected under the Appearance of a whitifh 
Soot, that Soot, by a farther Procefs, is 
converted into the common White Arfenic ? 
which is what I now am fpeaking of. 
It is brought to us in flattifh Pieces of 
feveral Pounds Weight, and when newly 
broken appears tranfparent like Glafs or 

Cryftal, 

*. Cobalt is a hard and heavy mineral Subftance, common¬ 
ly of a blackifb grey Colour, fomewhat refembling the Ore 
of Antimony, but lefs fparkling and more difficult to break. 
Some of it has Spots of a Purple or rather crimfon Co¬ 
lour, which are called the Flowers of Cobalt. When 
jroafted or calcined in a reverberatory Furnace with cer¬ 
tain Proportions of Pot Afhes and common Salt, it pro¬ 
duces a dark blue, glaffy, or cryftaline Matter called 
7 ,affer or Smalt, and the Fumes colle&ed in this Procefi? 
afford by different Management the White, Yellow and 
red Avfenics. 
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fcryftal, with a brownifh Hue; but after 
a few Days it becomes opake, acquires a 
milky gloffy Whitenefs, and looks like 
white Enamel. When reduced to Powder it 
appears extremely white, and is frequently 
fold in the Shops by the Name of Ratjbane. 

Notwithflanding this Subfiance certainly 
abounds with Salts, as its cryflaline Ap¬ 
pearance and its cauflic and corrofive Qua¬ 
lities fufficiently evince, they are lb fheathed 
or locked up (as the Chemifls exprefs 
themfelves) in their Sulphurs, that they 
are very difficult to be feparated and brought 
to view. Dr. Mead fays, White Arfenic 
is intirely foluble, if one Part of it be 
fufficiently boiled in fifteen Parts of di¬ 
alled or Rain Water -f, which (with what 
I ffiall mention prefently) gives me reafon 
to imagine there may be a Difference in 
Arfenic, from perhaps a different Way of 
preparing it; for notwithflanding I have 
boiled fmall Quantities; for. a long while 
together* in much larger Proportions of 
Water, to the Confumption of the greatefl 
Part, I always found mod of the Arfenic 
at the Bottom undiffolved. Nor amongfl 
the Chemifls could I ever obtain any of 
its Salts, which I was greatly defirous to 
examine by the Microfeope *. 

K Some- 

f Mead on Poifons, 3d Edit. pag. 217. 

* A Phyfician of great Eminence gave me once a fmalt 
lemi-tranfpafSnt brown Mafs, fnot out in Angles, which 

a GhertnfS; 
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Sometime:, indeed, in a Drop of the 
Water whrein Arfemc has been boiled, I 
have difcovered a very few fingl-e Odtaedra, 
confiding of eight triangular Planes, or two 
Pyramids joined Safe to Bafe ; which un¬ 
doubtedly is the true Figure of its Cry- 
ftals, as I have fmce been fully convinced 
by the Affiftance of an ingenious Friend, 
who found means to diffolve an Ounce 
of the ‘white cry ft aline Arfenic in about 
three Pints of Water, of which, after eva¬ 
porating a conliderable Part, he brought 
a Phial-full to me. It was then a very 
clear and ponderous Liquor, without any 
Appearance of Cryftals r but in a few 
Days, I found the Sides of the Phial, 
even as high as the Surface of the Liquor, 
pretty thickly covered with very mL 
mite Cryftals, adhering firmly to the 
Glafs, fo as not eafily to be removed, but 
diftindt and feparate from one another. On 
examining them with Glades, I found them 
to be Gdtaedra, uncommonly hard and in- 
foluble. After near fix Months I don’t per¬ 
ceive their Size to be at all inlarged, or their 
Number to be increafed, A Drop of the 
Solution, 

a Chemift had prefented to him as the true Salt of 
Arfenic, and I had great Hopes by this to have gra¬ 
tified my Curiofity : but when I came to try it, I found 
it alsfolutely infoluble, eyen in boiling Water, after its 
being reduced to Powder • and from its Appearance, its 
Hardnefs, and other Circurriftances, I am very fufpiciouS' 
it was no other than common Spar. 
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Solution, -examined on a Slip of Glafs, 
either heated over a Candle, or left to 
evaporate of itfelf, notwithftanding its be¬ 
ing fated with the Particles of Arfenic, 
produces no Configurations, and hardly any 
Cryftals, leaving only a white Powder be- 
hind it upon the Glafs: whofe Particles, 
whilft the Water gradually evaporates, ap¬ 
pear like minute Globules, even fmaller than 
thofe of the Blood. 

This White Arfenic is much more dan¬ 
gerous than the yellow or red, being a 
deadly Poifon to all living Creatures: the 
Symptoms it brings on are much the tame 
as thofe of Corrofive Sublimate , viz. Sick- 
nefs, Fainting, Convulfions, cold Sweats, 
intolerable Heat and Third:, Erofion of the 
Stomach and Inteflines, Inflammation,- Gan¬ 
grene, and Death. But its Aft,ion is flow¬ 
er than that of Sublimate, for its Salts are 
fo theathed by its Sulphurs, that they begin 
not to operate, till thofe Sulphurs become 
rarified by the Heat of the Body, and fet 
the Salts at Liberty, infomuch that a Pa¬ 
tient may be faved after it has been fwal- 
lovved half an Hour, by drinking large 
Quantities of Olive-Oil, or melted freili 
Butter, or Lard, if Oil be not at hand, till 
by Difcharges upwards and downwards, an 
Abatement of the Symptons thews the Poi-* 
fon to be carried off. Salt of Tartar dif- 
folved in Broth or Water, is alfo greatly com-* 
K 2 mended 
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mended in this dangerous Cafe, along with 
the foregoing Remedies, as a Corrector of 
this Poifon, and fo likewife is Milk. The 
fame Method is advifeable where Sublimate 
has been fwallowed, but then it muft be em¬ 
ployed very fpeedily, or no Relief can be ex¬ 
pected. After either of thefe Poifons has 
been difcharged, drinking Milk for a few 
Days, and a gentle Purge or two, are very 
proper to compleat the Cure 


* Dr. Blair, in his Letter to Dr, Mead Oft the Effefts 
of Jrfenic upon human bodies, gives two remarkable 
Cafes; the one of a Woman, who was killed by this Poi¬ 
fon mixed with Flummery ; which (he eating about eleven 
o’clock at Night, was feized immediately with violent 
Purgings and Vomitings, that continued till four o’Clock 
in the Morning, when fhe died convulfive. The Poifon 
had been fo well wrapt up in the Flummery, that on 
her being opened the Oefophagus was no ways altered t 
but the Dodlor was furprized to find the Stomach fo full 
of Liquor, having been informed Hie had eat or drank 
very little the Day before the Poifon was given. It 
cantained a greenifh Subfiance, without any Colour or 
Appearance of fuch a digefled Mafs as ufes to be in 
the Stomach, with feveral thick Coagula about the big- 
nefs of Walnuts, fufpending fome fmall Quantities of a 
whitifh grofs Powder. When this Liquor was emptied, 
he found reddifh and blackilh Strias all over the Pilorus, 
being fo many inflamed Lines refembling the Branchings 
of Blood-veflels, upon which the grofs whitifh hard 
Powder lay in fuch Quantitiy, that after being well dried 
it weighed between a Scruple and half a Dram. All 
along the Intellines, as he laid them open down to the 
Anus, he found fo much of the fame kind of Liquor, 
without either Colour, Confiftence, or Smell of an Ex¬ 
crement, as filled a Quart Bottle : which feemed extra¬ 
ordinary, confidering the great Evacuations before her 
Death. He infers, that the Glands throughout the whole 

Prim* 
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The Fumes or Steams of Arfenic are ex¬ 
ceedingly pernicious, and commonly diftin- 
gui£h themfelves by an abominable {linking 
Smell like Garlic; tho’ Otto Tachenius fays, 
in his Hippocrates Chemicus, that after many 
Sublimations of Arfenic, on opening the 
Vefiel, he fucked in fo grateful and fweet a 
Vapour that he greatly admired it, having 
never experienced the like before : but in 
about half an Hour, his Stomach began to 
ake and became contracted, a Convulhon of 
all his Limbs fucceeded, he made bloody 
Urine with incredible Heat, was feized with 
K 3 Choiic, 

Primte Fire mult have been mod violently comprefs’d, to 
fqueeze fuch Quantities of Liquor into the Stomach and 
Int'ellines. 

The other Cafe is of a Lady, who on tailing (by 
Millakc) only fo fmall a Quantity of White Arfenic as 
adhered to the Tip of her Finger, found herfelf with¬ 
in two Hours in great Diforder, grew faint, fell in a 
Swoon, and loll her Senfes before lhe could be laid in 
Bed. A Phylician being called, prefcribed an Emetic, 
which made her vomit a large Quantity of fuch Sort of 
greenilh Liquor as in the former Cafe ; after which lhe 
voided by Stool feveral Globules of greenilh Coagulum, 
of the Bignefs, Colour, and nearly the Confidence of 
Pickled Olives, Thefe Difcharges being over, and Alexi 
pharmics given, lhe fweated plentifully, and llept well" 
and when lhe awaked her Skin was fpeckled with livid 
and purplilh Spots. She recovered in a few Days and 
became perfeftly well. The Doftor obferves, thauhefe 
greenilh Coagula are what Arfenic ufually produces, when 
internally given; the Knowledge of which may be of 
ufe to thofe who may have occafion to open Bodies on 
Sufpicion of their having been poifoned thereby. Sec 
Blair's Mifc. Qbfr nations, pag. 62. 
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Cholic Pains and cramped all over for an 
Hour or two; when thefe ugly $ymptorr»s 
were tajcen away by his drinking Milk and 
Oil, and he became indifferently well j they 
were followed however by a flow Fever like 
an He&ic, which duck by him the whole 
Winter, and of which he recovered very 
(lowly by a proper Regirnen in Diet *f\ 

The extreme Subtilty and Penetrability of 
thefe Steams are remarkably manifeft by 
their furprizing Effed: in the Experiment 

of 


f Glauber tells us, in his Treatife de Salilus, that; 
Cobalt and Arjenic, tho’ violent Poifons, are yet harmlefg 
unlefs taken in Subltance, but if exalted by a Sublimation 
.■with Salts and rendered volatile, the very Pomes of then; 
will kill, as is well known to thofe who prepare the 
Water called Aqua gradatorip from a Mixture of Vitriol, 
Nitre and Arfenic, the lea# Vapour or Fume whereof 
jhftantly affefts the Heart with the molt horrid Tremors, 
and exceedingly diforders the Brain itfelf: a Candle 
will likpwife be nearly extinguifhed in the faline Fumes 
thereof. 

In Dr. Mead’s Mechanical Account of Poifons, 3d Edit, 
pag. 225, are thefe Words, “I had once in my Poffef- 
4 ‘ lion, given me by an ingenious Chemift, a clear Li- 
Si quor, which though ponderous, was fo volatile, that if 
“ would all fly away in the open A}r without being 
heated ; and fo corrofive, that a Giafs Stopple of the 
“ Bottle which contained it, was in,a Ihort Time.fo 
V eroded, that it could neyer bq taken out. The Fume 
from it was fo thin, that if a Candle was fet at fome 
<< Diftapce frdffl the B,ottle, upon a Table, the Heat would 
st direft its Courfe that Way ; fo that it might be poifonous 
i: to any one that fat near to the Light, and to nobody 
f‘ befides. ” The Doftor very humanely conceals thi§ 
Copapoiition, left an ill Ufe might be made thereof. 
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of the Ink called Sympathetic A Graia 
of Arfenic will alfo convert a Pound of Cop- 
K 4 per 

J As Tome of my Readers may poffiblv not know the Ex¬ 
periment here referred to, I lhall give it by Way of 
Note, which thofe acquainted with it may if they pleafe 
pafs over. 

Orpiment half an Ounce, and one Ounce of Quicklime, 
being powdered feparately, then mix’d together, and put 
into a Matras with five or fix Ounces of Water, flop the 
Velfel clofe, and digeft in a gentle Sand Heat for ten or 
twelve Hours, fhaking the Mixture often. The Liquor, 
when fettled, will be very clear. 

This being prepared, write, with a ftrong Solution of 
Saccbarum Saturni made in common Water, on a Piece of 
clean Paper, and when it is dry nothing will be feen at 
all. Put the Paper with this invifible Writing between 
the very beginning Leaves of a Book; then with a Brufh 
or Piece of Spunge, dipt in the Liquor prepared with Or¬ 
piment, wet another Paper, and place it at the End of 
tie fame Book, oppolite to the firft Paper. Shut the Book 
nimbly, and with your Hand ftrike on it two or three 
fmart Blows ; and if it be very thick fqueeze it in a Prefs, 
or fit upon it a few Minutes; after which, on opening 
the Book, you’ll find the invifible Writing black and le 
gible, by the fubtile Penetration of the Steams of the 
Orpiment through all the Leaves. 

Quench burning Cork in Spirit of Wine, and when ’tis 
finely powdered make Ink, by mixing a fuiScient Quan¬ 
tity of it in Water a little thickened with Gum. Write on 
a Paper with the Solution of Saccharum Saturni, and when 
’tis dry and invifible, write again upon the fame Place 
with your Cork and Water which will appear like com¬ 
mon Ink; when ’tis dry rub it over with fome Cotton 
wetted in the Preparation of Orpiment, and immediately 
the Writing that was vifible will difappear, and the in¬ 
vifible Writing will prefent itfelf very legible inftead there¬ 
of. Thefe are pretty Experiments, which I feveral times 
have tried ; but they Ihould be made in the open Air, 
and with great Caution, the Fumes of the Orpiment {link¬ 
ing moft abominably, and being productive of great M\f- 
p^iiefs if taken into the Lungs, 
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per into a beautiful Refemblance of Silver* 
but renders it brittle at the fame Time. 

Otto 

ARSENIC being the Poifon moil commonly made life 
ofby .wickedi People to deftroy others, and by defpairing 
Wretches to put an End to their own Lives, I (hall I hop© 
be excufed, for adding this Note of Inftruftion hpw to make 
Tryal of any Subftance fufpefted of being Arfenic: and like- 
vife how to j udge of the Symptoms it produces when taken; 
collected from the recent unhappy Cafe of Mr. Blandy. 

This Gentleman was poifoned by Arfenic, given him by 
his own Daughter in Water Gruel; ?.t the Bottom of a 
Pan of which a Servant Maid finding an unufual white 

f ritty Subftance, and fufpefting Mifchief, from having feen 
er Miftrefs ftirring fomething into it, Ihe ihewed it to an 
Apothecary, w.hofaved a little Quantity of the Sediment, 
which was dryed, and examined by Dr. Addington. 

The Doctor’s Account of White Arfenic upon the Trial 
of Mifs Blandy, was, that when powdered it has a Milky 
Whitenefs, is gritty and almoft infipid. Part fwims on the 
Surface of cold Water like a pale fulphureous Film, but 
the greateft Part finks to the Bottom, and remains there 
undiffolved. Thrown on red hot Iron, it does not flame, 
but rifes intirely in thick white Fumes, which have the 
Stench of Garlic, and cover cold Iron held over them with 
white Flowers. ThePowder he examined did exaftly the fame. 

He boiled ten Grains of powdered Arfenic in four Ounces 
of clean Water, which he filtered, divided into five equal 
Parts, and put into as many Glafles. — On pouring into the 
firil Glafs a few Drops of Spirit of Sal Ammoniac, it threw 
down a few Particles of a pale Sediment. Some Lixivium 
of Tartar poured into the fecond, produced a, white Cloud, 
hanging a little above the Middle of the Glafs. Strong 
Spirit of Vitriol poured into the third, made a confider- 
able Precipitation of a lightiih coloured Subftance, which 
hardened into glittering Cryftals, flicking to the Sides and 
Bottom of the Glafs, Spirit of Salt poured into the fourth, 
precipitated a lightiih coloured Subftance. Syrup of Violets 
in the fifth, produced a beautiful pale green Colour.— 
Ten Grains of the Sediment from the Gruel, tryed in the 
fame Manner, afforded the fame Appearances exaftly. 

The Symptoms produced by this Poifon in Mr. Blandy , 
Were burning and pricking in the Tongue, Throat, Stomacr; 
md Bowels, §icknefs ? Gripings, Vomiting and Purging, 

bloody 



Its Symptoms and jatal Effects. 

Otto Tachenius fays, that Silver may be ob¬ 
tained from Tin by Arfenic. 

CHAP. 

bRody Stools, Excoriation of the Fundament, Swelling of 
the Belly, exquifite Pains and Prickings in every external as 
well as internal Part of the Body, which he compared to an 
infinite Number of Needles darting into him all at once. 
Uneafinefs in the Mouth, Lips, Nofe and Eyes; Lips dry 
and rough with angry Pimples on them, in fide of the Noftrils 
in the lame Condition, the Eyes a little Bloodlhot; cold 
Sweats, Hiccup, extreme Reftlefsnefs and Anxiety, low 
trembling intermitting Pulfe, difficult unequal Refpiration, 
Difficulty of Speech, Inability of Swallowing, and (the Con- 
fequence of all thefe cruel Symptoms) Death. 

Dr. Addington and Dr. Lewis on examining the dead Body, 
found it in the following Condition, <i >iz. The Back, hinder 
Part of the Arms, Legs and Thighs, were livid. The Fat on 
the Mulcles of the Belly of a loofe Texture, inclining to a 
State of Fluidity ; the Mufcles themfelves pale and flaccid. 
The Cawl yellower than natural, and on the Side next the 
Stomach and Inteftines, brpwnilh. The Heart variegated 
vyith Purple Spots; and no Water in the Pericardium. The 
Lungs like Bladders filled with Air, and blotted as, it were 
in fome Places with pale, but in moft with black Ink, 
The Liver and Spleen much difcoloured : the Liver look¬ 
ed as if boiled, but that Part which covered the Stomach 
particularly black. The Bile fluid, of a dirty yellow in¬ 
clining to red. The JCidneys ftained all over with livid 
Spots. The Stomach and Bowels inflated, and appearing 
before any Incifion, as if pinched and extravafated Blood 
had been ftagnated between their Membranes. They 
contained nothing, as far they were examined, but a flimy 
bloody Froth: their Coats remarkably fmooth, thin and 
flabby. The Wrinkles of the Stomach totally obliterated : 
its internal Coat and the Duodenum prodigioufly inflamed 

and excoriated.-VicL Mi/s Blandy's Tryal, Folio, pag. 

12,13,14,15, 

As Arfenic is npt ufed in Medicine, it would be well 
if the Apothecaries and Chemifis did not keep it in their 
Shops. Selling now and then a Pennyworth to kill Rats, 
(and even in doing that many fad Accidents have hap¬ 
pened) can furely induce no good Man to rifk the Poffi- 
bility of putting this horrid Poifo.n into wicked Hands, 
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CHAP. XXIII. 

Salt of Amber. 

T HE pretty Shootings of this extra¬ 
ordinary Salt are exceedingly enter¬ 
taining, though its Progrefiions are fo very 
flow, that fome Patience is necefiary to wait 
for and attend to the whole Courfe of its 
Configurations : but a curious Obferver will 
find from it at laft a Pleafure fufficient to 
reward his Attention.—-Itsfirft Shootings at 
the Edge of the Drop, after it has been held 
for a few Seconds over the Flame of a Lamp 
or Candle, appear irregular, as at a a, Plate 
V. Some Figures pufh out foon after, be¬ 
yond the reft, and are curved and tapering 
to a Point, as b b. Very elegant Figures will 
be feen forming themfelves in other Places 
at the fame time, and refembling Sprigs 
of Fir or Yew: Numbers of thefe rife to¬ 
gether, each having a main Stem very 
thickly befet with little Shootings from Top 
to Bottom, in fome on both Sides, but in 
others on one Side only; which Difference 
will be underftood by a View of the Figures 
c c. The downy Feathers of Birds appear 
in the fame Kind of Form when examined 
by the Microfcope. As the Progreffion goes 
on, Branches will be found iftuing from the 
Sides of the former Shootings, vid. d: and 
in fome Places of the Drop feveral Grada¬ 
tions 
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tions of Branchings will be perceived to fuc- 
ceed one another, to divide and fubdivide af¬ 
ter a mod: wonderful Order, reprefenting at 
the lad: a Winter Scene of Trees without 
Leaves, a Specimen of which is Ibewn at 
j?.-~- The laft ACtion of this curious Salt pro¬ 
duces Figures exquifitely delicate, bearing 
no Refemblance to any thing that preceded, 
but appearing like the Flourifhes or Engrav¬ 
ings of a Maderly Hand, in the Manner re- 
prefented at ff. This Part of the Opera¬ 
tion begins not till the Water is nearly ex¬ 
haled, and whild it is performing the Scene 
appears a good deal confufed ; but after 
waiting till the Water is intirely dryed away, 
a thoufand Beauties will prefent themfelves 
perfectly didindt and clear; for the Confi¬ 
gurations of this Salt do not break away, 
or melt in the Air, as mod others do, but 
may bepreferved on the Glafs Slip for a long 
while afterwards, if fo be nothing is fuflfered 
to rub them off. 

It would give me great Pleafure, was 
it poflibl^, from the Configurations of 
this Salt, to trace out, with any Degree 
of Certainty, the Generation or Pro¬ 
duction of Amber $ a Subject about which 
Naturalifis are exceedingly divided and 
perplex’d: Some fuppofing it an animal 
Subdance, others a refinous vegetable con¬ 
creted Juice, and others a natural Fofiil or 
Mineral; but the Shootings of its Salt are 
fo very different from every other Kind, that 
4 they 



140 Amber , uncertain how produced. 

they afford little or no Ground on which to 
raife a Conje&ure : however, the general 
Figures round the Edge have I think a Sort 
of mineral Chara&er, and the Feather-like 
Bodies tend a little towards the Shootings of 
lome of the Vitriols. The curved fingle Lines 
ff which appear like Drawings with a Pen, 
are fo peculiar to this Salt, that, for want of 
finding them elfewhere, one can form no 
Judgment from whence they derive their 
Form; and the Cafe is the fame as to thofe 
Shootings which refemble naked Trees. I 
fhall not pretend therefore to infer any thing 
from thefe Figures : but, before I intirely 
quit the Subject, fhall prefent a few Queries 
to the Confideration of my curious Readers. 

Quere 1. Does not Amber when ana- 
lized, afford a confiderable Quantity of Oil x 
in Smell, Colour, Inflammability and Confl¬ 
uence like the White, or rather Amber-co¬ 
loured Naptha , a Proportion of Acid Salt , 
and a Caput Mortuum or Earthy Subftance ? 
and if fo, does it not feem probable, that 
fuch a bituminous Oil fixt by an acid Salt, 
with more or lefs of an Earthy Subftance, is 
really the Compofition of Amber * ? 

Quere 

* In the Diftillation of Amber there fir ft rifes a thfn lim¬ 
pid Oil, then an Oil yellow and tranfparent, which is fuc- 
ceeded by a volatile acid Salt and a red Oil fomewhat clou¬ 
dy : a grofs fat Oil like Turpentine comes over next, and 
laft of all a thick black Matter. At the Bottom remains a 
fmall Quantity of a Caput Mortuum. Vid. Bverhaatve’s Ana- 
lyfis of Amber, Vol. Ildofhis Chemiftry.Procefs 87. Hart- 
nan obtained an Ounce of volatile Salt from 1 £ of white 
Amber, whereas 1 £ of yellow afforded fcarce a Dram. 
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Quere 2. If it be inquired, where thefe 
Materials are to be found, and how they can 
be brought together ? may it not be aniwer- 
ed, that in fome Countries, and particularly 
in Perjia , near the Cafpian Sea, there are 
Springs where Naptha rifes out of the 
Bowels of the Earth •, and that the Ground 
thereabouts is fo faturated therewith, that, on 
fcraping off the Surface, and applying a 
Candle near it, a Fume arifing therefrom im¬ 
mediately takes Fire, and continues burn¬ 
ing, with a clear and conftant Flame, until 
it becomes extinguifhed by throwing Earth 
upon it, or fmothering it by fome other 
Means * ? If therefore, fuch bituminous 

Oil 

* Two Letters now lie before me, with Acconnts of thefe 
Naptha Springs ; one from Dr. James Mounjey, Phyfician to 
the Army of the Czarina, the other from Jonas Han-jsay, Efq; 
both Gentlemen, who by their Travels, their Relidence in 
Mufco-vy, and their Acquaintance with feveral People who 
have been upon the Spot, have had great Opportunities of 
becoming perfe&ly informed of every thing relating to this 
Subjedt; and whole Judgment and Veracity may be depend¬ 
ed on. Both their Accounts agree, that on the Weftern 
Coaft of the Cafpian -Sea, not far from the City of Baku, there 
is a large Spot of Ground, where, on taking off z or 3 Inches 
of the Surface of the Earth, and then applying a live Coal, 
the Place uncovered catches Fire, even before the Coal 
touches the Ground, and fends forth a light blue Flame,- 
which goes not out unlefs it be fmothered by throwing Earth, 
or fomething elfe upon it. This Flame makes the Earth 
hot, but does not confume it. If a T ube (even of Paper) or a 
Reed be fet about two Inches in the Ground, and made dole 
below with Earth, on touching the Top of it with a live 
Coal, and blowing, a Flame immediately iffues forth, with¬ 
out burning either the Reed or Paper,provided the Edges be 

covered 
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Oil be found, and in fufficient Quantity, our 
next Enquiry will be concerning the Acid 
Salt: as to which, are not the Chemifts pret¬ 
ty generally agreed, in fuppofing, that what 
they call a Vague Acid (whereby they mean, 

if 

covered with Clay. This Method fupplies the want of Can¬ 
dles in their Houfes. Three or four of thefe Canes will alfo 
boil Water in a Pot, and they drefs their Viduals with it. 
The Flame may be blowed out like that of a Lamp, but 
otherwife it continues burning; it fmells fomewhat fulphure- 
ous, or rather like Naptha , but very little offeniive. The 
Ground is dry and ftony, and the more ftony the Ground 
the ftronger and clearer the Flame. Near this Place they 
dig Brimitone, and here are alio Naptha Springs. But the 
chief Place for Naptha is Swieten Ilian d, a fmall Trad of 
Land on the Weltern Coall of the Cafpian Sea, and uninhabit¬ 
ed, except at fuch Seafons as they fetch Naptha from thence : 
which the Berjians load in their wretched Embarkations with¬ 
out Barrels or any other Veffels, fo that fometirnes you fee 
the Sea covered with it for Leagues together. The Springs 
boil up higheft in thick and heavy Weather, and the Naptbd 
fometirnes takes Fire on the Surface, and runs lighted or 
burning into the Sea in great Quantities, and to great Dif- 
tances. In clear Weather it does not bubble up above two or 
three Feet. People make Cillerns near the Springs, into which 
they convey what overflows by Troughs, taking off the Nap¬ 
tha from the Surface, under which there is a Mixture of 1 
Water or fome heavier Fluid. The greatell part is of a 
dark grey Colour, very unpleafant to the Smell, but ufed in 
Lamps by the poorer Sort. There are alfo Springs of black 
Naptha , which is thick, and on Diftillation grows not dear 
but yellow ; but the moil valuable is the white Naptha, 
which is naturally clear and yellowilh, and bears a great 
Price. The Ruffians drink it as a Cordial, but it does not 
intoxicate: it is ufed alfo for Pains or Aches, and is carried 
into India as a great Rarity, where they make with it the 
moll beautiful and lading japan that has everyetbeen known. 

What the Indians call the Everlajiing Fire, lies about ten 
Englilh Miles,N.E. by E. from the City of Baku, on dry rocky 
Ground. There are feveral ancient Temples built with 
Stone, fuppofed to have been all dedicated toFire; moll of them 
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if I underhand them aright, a volatile 
fubtle Vapour, Fume, or Spirit) exifts in the 
Bowels of the Earth, and throughout the 
Atmofphere near the Surface thereof j and 
that by pervading, intermixing, or concret¬ 
ing with different Subftances, it compofes 

Vitriol, 


are low arched Vaults, from 10 to 15 Feet high. Among# 
the reft there is a Temple in which th e Indians now worfhip; 
near the Altar, about three Feet high, there is a large hol¬ 
low Cane, from the End of which iffues a Flame, in Colour 
and Gentlenefs not unlike a Lamp that burns with Spirits. 
The Indians affirm, this Flame has continued burning fotne 
thoufands of Years, and believe it will laft to the End of tha 
World, and that if it was refilled or fupprefled in this Place, 
it would rife in feme other. By the Number of Temples it 
as probable here were formerly a great Number of Worfhip- 
pers of Fire, as well Indians as Perftans: they are called 
Goners. At-prefent here are only about twenty Perfons, who 
refideconftantly and go almoft naked. In Summer it is 
very hot, and in Winter they dwell within doors, and can 
keep what Fire they pleafe in the Manner above defcribd : 
they live upon Roots and Herbs for the molt part, and a re 
fuppofed to attend as Mediators for the Sins of many who are 
abfent: and by their Application to this Fire, in which the 
Deity is fuppofed to be prefent and vifible, they attone for 
the Sms of others. A little way from the Temple jell now 
mentioned, near Baku, is a low Cliff of a Rock, in which 
there is an horizontal Gap z Feet from the Ground, between 
5 and 6 long, and about 3 Feet broad, out of which iffues 
a conftant Flame, much of the Colour mentioned already, 
being a light blue. It rifes fometimes 8 Feet high but is 
more low in flill Weather. They don’t perceive the Rock 
waites in the leaft. This alfo the Indians worfhip, and fay it 
tannot be put out. About 20 Yards on the Back ofthis Cliff 
pa Well, in a Rock 12 or 14 Fathoms deep, with exceed¬ 
ing good Water. 

, .The curious Particulars contained in *his. Digreffionwill 
tis hoped excufe its being inferted. 

I received with thefe Letters feme of the white AW* 

S f eI1 and Tafte «fembks much the ffoeft 
kind of Oil of Amber. 
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Vitriol, Alum, Nitre, and feveral Metallic (m 3 
Mineral Bodies? May it not then be imagin¬ 
ed pofiible for this fame acid Vapour fo to 
mix with and confolidate fucb bituminous 
foffil Oil, or Naptha, as thereby to produce 
Amber ? 

Quere 3. Is there any thing in the Ap¬ 
pearance of Amber, or in the Places where it 
is found, that may conduce towards forming 
fome probable Conjecture concerning the 
Production of this Body * ? 

Quere 4. Do not the feveral Species of 
InfeCts found in Amber, prove, beyond all 
Difpute, that it muft have been in a fluid 
State at the Time thofe InfeCts were in- 
tangled in it ? Are not the Springs or 
Oozings 

* We are told, that where Amber is met with in Quan¬ 
tity, there is likewife conftantly an Abundance of Vitriol. 
No Country yet known affords more or better Amber than 
PruJJia, where it lies, as Hartman fays, in a Kind of Stra¬ 
tum or Bed, intermix! with a Subftance refembling foffil 
Wood or Bark, but whofe Origination he imputes to a 
fat bituminous Earth : Vitriol and Bitumen are alfo here 
in Plenty, and he Was informed there are Springs of Oil 
rifing out of the Ground ; from all which Circumftances 
put together, his Conclufionis, that the Exhalations of Bitu¬ 
men (from a fubterraneous Heat) are colle&ed into Drops 3 
that the fame Heat pervading the neighbouring Salts, car¬ 
ries their Effluvia along with it, and mixes them with the 
bituminous Drops; whence he fuppofes, that the faline 
Spiculae fix the Bitumen and produce Amber, which is 
more tranfparent, better fcented, and firmer, according to 
the Purity and Proportion of the bituminous and faline Ex¬ 
halations. Vid. Phil Tranf. N° Z48. May not fome of 
the foffil Oil here mentioned be as eafily fuppofed to have 
been fixt by the laline Effluvia or Spiculs 
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ihgs of Naptha out of the Earth in Places 
tohere InfeCts might be likely to fall into 
it? Suppofing which, might it not perhaps 
have been hardened or congealed by the 
acid Vapour foon after their being fo in- 
tangled ? though that is not abfolutely ne- 
ceffary, fince Naptha will preferve Animal 
Bodies a great Length of Time. Is it not 
found on Tryal, that the Wings, Horns, 
Legs, &c. of very fmall Creatures fpread and 
extend themfelves much better in Naptha, 
or fine Oil, than in Water or any watry 
Fluid ? and may not this account, in fome 
mealure, for the Perfection in which fome 
very fmall InfeCts appear, when embodied 
in this Subftance ? 

Quere 5. As the Earth affords bitumi¬ 
nous Fluids different in Colour, Confiftence 
and Purity, may not white Naptha (fo call¬ 
ed, tho’ of a pale yellow,) which is the moft 
pure of all, be fuppofed capable of being 
concreted into the beft and cleared: Amber ? 
may not a coarfer and browner Naptha 
compofe Amber more indifferent ? and may 
not a black Kind be converted by the fame 
Chemiftry of Nature into Jet and Afphal- 
tum? 

Quere 6. Is it wholly improbable that 
fome bituminous Juice, or foffil Pitch, mix¬ 
ed and concreted with Earth, or perhaps 
fome other Matter, may be the Compo- 
fition of Coal ? and fhould it be inquired 
L where 
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where an acid Spirit can be found for the 
fixing and confolidating thefe Principles ? do 
not the Choak Damps in moft Coal Pits prove 
the Exigence of fiich a Spirit within the 
Bowels of the Earth ? do not the Fire 
Damps , frequent in the fame Pits, likewife 
prove the Abundance of a bituminous Va¬ 
pour inflammable like Naptha. 

Quere 7. Do not the Brittlenefs and 
Lightnefs of Coal, Jet, and Amber, fome- 
what countenance the Opinion of their be¬ 
ing of an oily and bituminous Compofition ? 
and if fo, what Fluids does the Earth afford 
fo likely to conftitute thefe Subftances as * 
fojfil Pitch, Petroleum, Oleum Ferros, and the 
different Sorts of Naptha f 


C H A P. 

* Captain John Poyntz in his Account of the Ifland of 
'Tobago, p. 38. fays, “ Green Tar iffues out of the Earth from 
“ the Munjack Rocks, and is commonly gathered after a 
“ Shower of Rain, by flamming it off from the Surface of 
“ Water : then putting it into a great Gourd, or fuch 
“ like Veffel, that has an Hole at the Bottom, they feparate 
“ the Oil from the Water, by fuffering the Water to Hide 
“ gently out, but when the Oil appears, they cautioufly flop 
“ and preferve it for feveral UfeS, as to burn in Lamps, &c. 
“ The Munjack is nothing elfe than a Confirmation or Coa- 
“ gulation of the Tar (we fpoke of) into a more folid- 
“ Body ; which Munjack were it in a frigid, as it is in, 
“ the torrid Zone, would be abfolute Coal, fuch as we 
“ burn in England 
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CHAP. XXIV. 

Of Scarborough Salt. 

W HAT I am now about to treat 
of under the Name of Scarborough 
Salt, was bought at one of the principal 
Water Warehoufes in London, at a good 
Price; and was affirmed by the Seller to bs 
a true and genuine Salt prepared from the 
Scarborough Well. 

Some of this being diffolved in Water, a 
Drop of the Solution begins fhooting from 
the Edges : firft of all, in Portions of quadri¬ 
lateral Figures, much like thofe of common 
Salt; but their Angles indead of 90 are of 
about 100 Degrees. Thefe Figures ffioot 
in great Numbers round the Borders of the 
Drop, having their Sides as nearly parallel 
to one another as the Figure of the Drop 
will allow: fome proceed but a little Way, 
Others farther before they renew the'Shoot, 
‘aid. a a, Plate V. In fome Places they 
appear more pointed and longer, as at b , and 
fometimes inftead of the Diagonal, one of 
the Sides is feen towards the Edge, and the 
other (hooting into the Middle, as e . 

The inward Configurations feem to owe 
their Forms moftly to Vitriol, and are all 
produced by the fame Method of Shooting : 
though fome proceed from the Figures al- 
L 2 ready 
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ready formed at the Edges, and others from 
original Points rifing in the Fluid, and in- 
tirely detached from the Sides of the Drop. 
The former are produced by the fudden 
Elongation of fuch Figures as b , or c , into 
one long Spike or Stem, which in its Pro- 
grefs fends forth Spiculce from its Sides, 
ranged clofe to one another, fometimes near¬ 
ly at right Angles to the main Stem, as at 
e * an d at other times obliquely thereto, 
thofe on the one Side (hooting upwards, 
and thofe on the other downwards, in re¬ 
gard to the Foot of the Stem, as at d: 
the whole Number of the Spiculce on each 
Side of the Stem forming a right angled, 
or an oblique angled Triangle. From the 
lowed of thefe Spiculce are frequently feen 
others of the fame Kind proceeding, but their 
Dire&ion, in refpedl to the Branch they rife 
from, feems not wholly correlpondent to the 
Direction of the faid Branch in refpedt to its 
main Stem, being fometimes alike and fome¬ 
times unlike thereto, vid. de. 

The other Figure which the Middle pro¬ 
duces is of a like Kind with thofe lad de¬ 
scribed, but (hoots from a fingle detached 
Point (for the mod part) into four Branches, 
which are generally tho’ not always oblique 
to one another, as at f 


CHAP. 
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CHAP. XXV. 

Cheltenham Salt. 

W HEN this Salt is prepared for Exa¬ 
mination by Solution, its firft Shoot¬ 
ings at the Edge of the Drop are Radiations, 
(from a Number of very fmall Centers,) 
which fpread till they meet each other, 
whereby their Progrefs is for a while im¬ 
peded ; but other Shootings foon begin 
from the Extremities of thefe, and proceed 
by fmall Steps and Renovations reprefented 
at a y Plate V. Thefe Figures, however, fre¬ 
quently diflolve again and difappear , and in 
their Places larger ones of the fame Kind 
arife, as from their Ruins, fomewhat in the 
Form of Brufhes, fee b. Small Ramifica¬ 
tions like the Branches of fome of the Species 
cfMofsfhoot frequently from the Tops of 

thefe, as c attempts tofhew.-But all the 

above mentioned Figures, which a fmall 
Degree of Heat produces, feldom occupy 
more than one fide of the Drop : the more 
folid Configurations which generally take 
up the other Side, not forming till near the 
End of the Operation. In the mean time 
great Part of the Middle of the Drop be¬ 
comes filled with many fmall Figures, which 
appearing firft as Points, rifing under the 
Dye imperceptibly, fhoot every Way after-. 

L 3 wards 
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wards into very pellucid and beautiful Ra^ 
ratifications, as d d. Some Figures owing 
their Form to common Salt, like that {hewn 
at e, are ufually the Fore-runners of another 
Kind of Configuration arifing from the 
fame Principle, which {hoots pretty fud- 
denly, and appears not much unlike the Co¬ 
vert Way and the Glacis or outward Slope 
of a fortified Place, vid.ff 

This Salt was bought at the fame Place 
as the foregoing, and with the fame Afiii- 
ranee of its being genuine. When kept a 
little while it crumbled into a white Calx or 
Powder, though it was at firfi: in very fair 
Cryftals. 


CHAP. XXVI. 

Epsom Salt. 

A Drop of the Solution of this Salt be- 
ji IL gitis to Ihoot from the Edge in jagged 
figures like thofe {hewn at a, Plate V. From 
other Parts of the Edge different Configura¬ 
tions extend themfelves towards the Middle, 
fome whereof have fine Lines proceeding 
from both Sides of a main Stem, in an oblique 
Direction, thofe on one Side {hooting upwards 
m an Angle of about 60 Degrees, and thofe 
on the other downwards in the fame Obli- 
qtfity, as at c and f. Others produce Jaggs 
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from their Sides nearly perpendicular to the 
main Stem, thereby forming Figures that 
refemble the Branches of fome Species of 
Polipody : thefe are reprefented at e: but in 
others the Jaggs are fhorter, vid. d. Now 
and then one of the main Stems continues 
{hooting to a confiderable Length, without 
any Branchings from the Sides, but at laft: 
fends out two Branches from its Extremity, 
as at g. Sometimes a Figure is produced 
having many fine and minute Lines radiat¬ 
ing from a Center, in the Manner (hewn at 
b. The laft Shootings in the Middle of the 
Drop may be feen at h, and are not unlike 
the Frame Work for the Booring or roofing 
of an Houfe, but with the Angles a little ob¬ 
lique : and fometimes a Form prefents itfeif 
like that {hewn at i. 

All thefe Figures muft be produced with 
a very fmall Degree of Heat, for if the Drop 
be made too hot the Salt will not {hoot at 
all: but when once the Configurations are 
formed, the Salts fix, become fmooth and 
hard like Glafs, and may be preferved a long 
time. 

The Subjed above defcribed was not the 
true Salt of the Epfam Waters, which I knew 
not where to get j but it was I believe fome 
fort of Preparation like what is commonly 
fold under the Name of Epfom Salt, at a 
very cheap Rate: though I gave a much 



152 Sal P olychrejlum. 

larger Price for this, on its being recommend* 

ed as a much better purging Salt *. 

ASton Salt, or what I bought for fuch, 
appeared op Examination juft like the above, 
but without the Figures h ig. 


CHAP. XXVII. 

Sal Poly cure slum. 

A Solution of this Salt when heated be¬ 
gins to fhoot near the Edges of the 
Drop, in Ramifications, as at a, Plate V. or 

in 

* Dr. Quincy, in his Englilh Difpenfatory, remarks 
what was then fold for the Salt of Epfom Water, as an 
abominable Cheat, (yvid. Edit. 8th pag. 355.) He inform? 
i^s, “ that Dr. Grew, having found by Experiment, that a 
“ Gallon of Water would, on Evaporation, afford about 
“ two Drams of Salt, endued with the Cathartic Quality of 
? £ the Water; gave an Account thereof in Latin to the Royal 
“ Society. Upon which a certain Chemijl pretending to make 
“ large Quantities for Sale, put off a hdlitious Preparation 
“ for the true Salt of Epfom Purging Waters-, and others 
attempting the fame Thing, the Price was foon brought 
i ‘ fo low, that inftead of one Shilling per Ounce, under 
“ which the true Salt could nothoneftly be made, their fifti- 
“ tious ]|ind was fold at not much above 30 Shillings 
“ per Hundred Weight, which little exceeds three Pence 
“ per Ppund. ” And Dr. Brownrigg affures us, in his 
excellent Treatife on the Art of making common Salt, pag. 
38 . that all the Salt now vended under the Name of Ep~ 
Jam Sait, is prepared intirely from the marine Bittern, at 
the Salt Works nigh Newcafle, and at thofe at Lymington 
and other Parts of Hampjhire-, which Bittern is a faline 
Liquor, of a lharp and bitter Taile, left at the Bottom of 
the Salt Pans after the Salt is made and taken out. Fid. 
|>ag. 6 i. 
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i-n the Figures {hewn at b •’ hut if only a 
final 1 Degree of Heat be employed, it forms 
many very tranfparent Parallelograms, fome 
having one, and fome more of their Angles 
fecanted, as at c. 

This Salt is a mixture of Nitre and SuT 
phur in equal Quantities, fet on fire in a 
Crucible by a Spoonful at a Time, after¬ 
wards diflolved in warm Water, filtered and 
evaporated. It purges by Stool and Urine. 


CHAP. XXVIII. 

Glauber’s Salt. 

A FTER the Diflillation of Spirit of 
Salt ■with Oil of Vitriol , (from Oil of 
Vitriol, Common Salt and Spring Water in 
equal Quantities;) what Salt remains at the 
Bottom of the Retort, being diflolved, filter’d, 
evaporated and cryflalized, is called Glaubers 
wonderful Salt. 

A Drop of Water faturated with this Salt, 
and gently heated over a Candle, produces 
Ramifications from the Side of the Drop, 
like the Growth of minute Plants, but ex¬ 
tremely tranfparent and elegant, in the Man¬ 
ner fhewn at c , Plate V. Some of them 
however begin tofhoot from a Center at fome 
Diftance from the Edge, protrude Branches 
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from that Center in a contrary Direction, and 
appear fomewhat like a Bundle of Grafs or 
Twigs tyed together in the Middle, as at b: 
they likewife {hoot fometimes from one and 
fometimes from more Sides of the central 
Point, in the Varieties (hewn at d. 

Other Figures are produced from diffe¬ 
rent Parts of the Edge of the Drop, as at a 
and f as alfo the parallel Shootings at e: 
but the moft remarkable and beautiful Con¬ 
figuration forms itfelf lafl of all near the 
Middle of the Drop: it is compofed of a 
Number of Lines, proceeding from one 
another at right Angles, with tranfparent 
Spaces and Divilions running between them, 
appearing all together like Streets, Alleys 
and Squares, as reprefented at g g .— This 
Figure plainly owes its Original to Marine 
Salt, and is of the fame Kind with that fhewn 
at ff in the Cheltenham Salt. The Figures 
a and e are vitriolic. 

When this Configuration begins, it forms 
with Wonderful Rapidity, affording the Ob- 
lerver a very agreeable Enteitainment: but 
he muft watch it carefully, for as it is pro¬ 
duced almoft ffiftantaneoufly, its Beauty is 
of a very ffiort Duration: in a few Moments 
it diffolves and breaks away like melted Ice, 
which renders the Drawing of it very diffi¬ 
cult. The Figure in the Plate was taken 
at feveral Times and with different Drops, 
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in order to colled together and reprefenf 
the general Idea of it. 

II the Solution be not heated in the Bot¬ 
tle, to diffolve the Sediment it throws down, 
little will appear but the Brufh-Iike Figures. 

Glaubers Salt is reckoned to anfwer the 
Intention of moft purging Waters : it pro¬ 
motes Evacuation both by Stool and Urine, 
and may be fo made as to be lefs naufeous 
than mod: other artificial purging Salts. 


CHAP. XXIX. 

Salt of Tartar, 

A FTER heating a Drop of the Solu¬ 
tion of this Salt, there arife in many 
Places, near its Edges, numbers of minute 
Bodies, pretty irregular in their Form, but 
moftly inclining to be triangular; as may be 
feen in the Drawing, at the Side b. (fee Plate 
VI.) Several of thefe appear likewife farther 
within the Drop, and produce all the Varie¬ 
ty of Figures cc, d d, See .— 1 There fhoot at the 
fame time, from fome Parts of the Edge, 
tranfparent Bodies with parallel Sides termi¬ 
nating as at a, fome whereof are ftrewed 
over with the little Triangles before deferib- 
ed. From other Parts of the Edges branch¬ 
ed Figures prefent themfelves, refembling 
fmall Shrubs, ( vid. f ) whofe Twigs are 

naked 
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naked at their firft Shooting, hut appear 
foon after covered with little Leaves or Tufts ; 
the minute Bodies above mentioned which 
rife near the Twigs being attracted by and 
adhering to them. 

But the moft odd and lingular Circum- 
fiance in the Shooting of this Salt is, that 
ftrait Lines appear, two and two, inclining 
toward each other from the Edge of the 
Drop where they begin to fhoot, but never 
meeting fo as to form a Point, though fome- 
times they extend almoll acrofs the Drop, 
vid. e .—They may poflibly be cylindric 
Tubes, but of that I am not certain. 

The Humidity of the Air foon puts an 
End to all thefe Configurations. 

Crude Tartar, calcined, dilfolved in warm 
Water, purified by Filtration,and evaporated 
to a Drynefs, becomes what is ufually called 
Salt of Tartar: which Salt tied up in a Cloth, 
and hanged in a damp Place, attracts the 
Moillure of the Air, and liquifies in fuch 
manner, that from one Pound thereof there 
will drop down double its Weight of what 
is termed Oil of Tartar per deliquium : but 
inltead of this the Shops frequently fell * 
Pearl Afhes liquefied by the Air, which they 
reckon equally ufeful for the fame Purpofes. 

Some likewife imagine there is no Dif¬ 
ference in the medicinal Virtues of the Salt 

of 
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of Tartar and thofe of Pearl Allies, or any 
other of the lixivial Salts of Plants, all which 
they fuppofe to receive alike the fame Qua¬ 
lities from the Fire: but the contrary to this 
will I believe be manifefl, from an Exami¬ 
nation of the Salts I am going to fubmit to 
the Readers Judgment; the Configurations 
and Cryftals whereof are fo widely diffimi- 
lar, that one can hardly conceive them to 
arife from exadlly the fame Principles in the 
Salts themfelves, or to produce exactly the 
fame Effects when applied to other Bodies. 
’Tis indeed probable that the effcntial Salts 
of Plants, collected in the Form of Cryftals, 
from the Juices of their refpedtive Plants, 
without the Help of Fire, may be different 
from the Salts of the fame Plants procured by 
Incineration, and may have different Vir¬ 
tues; but I think fuch efiential Salts can 
hardly differ more from one another, when 
examined by the Microfcope, than the lixi- 
vious Salts of different Plants are found to 
do; and' confequently that thefe lixivious 
Salts muft have Virtues very different from 
one another. 

The making efiential Salts being a trouble- 
fome as well as tedious Operation, and con- 
fidered only as a Matter of Curiofity, none 
of the Shops could afford me any of them; 
and even of the lixivious Salts, the Opinion 
of their being all alike has fo much reduced 
their Number, that had it not been for the 

great 
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great Civility of Mrs. Glutton and Mr. Corbik ; 
Chemifts and Partners, in Holborn y (whofe 
kind Alii fiance I thankfully acknowledge 
in this public Manner,) it would have been 
in my Power to procure very few of thofe I 
fhall hereafter mention. 


CHAP. XXX. 

Tartar Vitriolated. 

* | ' H E redlified Oil, or rectified Spirit of 
1 Vitriol, dropt gradually into Oil of 
Tartar per deliquium, till it caufes an Ebulli¬ 
tion, produces (by evaporating the Hu¬ 
midity) a white Subfiance called vitriolated 
Tartar •f-i 

This diffolves readily in hot Water, and 
a Drop of the Solution applied on a Slip of 
Glafs before the Microfcope, begins (hoot¬ 
ing round the Edge in great Numbers of 
very minute and tranfparent Spiculce , de¬ 
tached intirely from one another, and with¬ 
out any of that Bafis at the Edge of the 

Drop 

t Vitriolated Tartar is commonly an Ingredient in Pow¬ 
ders for the - Teeth, as on rubbing them with it they be¬ 
come white immediately : but it fhould be ufed feldom and 
with great Caution, wafhing the Teeth well with feveral 
Mouthfuls of Water afterwards ; for it whitens them by 
Erofion, and if frequently applyed will deflroy their out¬ 
ward clofe and hard Coat of Enamel, after which the inter¬ 
nal and more Ipungy Part can Jail but a little while. 
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Drop which moft other Kinds of Salts form 
before they fhoot. Thefe Spicules proceed 
and lengthen in different Directions, and 
crofs each other at various Angles, as a a 
and b b (hew, Plate VI. 

Some of thefe Spicules are very deeply 
ierrated, or look rather like the Ends of 
bearded Darts or Arrows placed over one 
another, as reprefented at c. 

A Kind of Star-like Figure will be found 
here and there amongft the Spicules, appa¬ 
rently compounded of the above deferibed 
bearded Points, and moft commonly, like 
them, more opake than the other Shootings: 
a few of thefe appear alone, and others are 
formed at the Ends of the Spicules , as at cf. 
Some likewife of the Spicules , after a while 
begin to fpread, and fhoot forwards, in an 
irregular Manner of branching, towards the 
Middle of the Drop, as at g g. Other Fi¬ 
gures arife at a Diftance from the Edge of 
the Drop, with Branches dividing and fub- 
dividing more regularly than the laft deferib- 
ed; [fee F.) 

During the Procefs, Clutters of hexago¬ 
nal Planes arife in the vacant Spaces, fome 
regular, others with unequal Sides, fome 
perfectly tranfparent, others with a fmall 
Degree of Opacity, as at e. Thefe laft Fi¬ 
gures, which are indeed the proper Cryfta- 
lizations of the united Salts, will remain in- 
tire upon the Glafs, after all the other Con- 
4 figurations 
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figurations are broken away and destroyed 
by the Air. 

Among the Spicules fhooting from the 
Edges there are many flrrait-lined Figures, 
whofe Ends are not pointed but flat and 
fpreading; (fee a a.) Thefe are chiefly owe- 
ing to the Tartar; and the Permanence of 
the hexagonal Cryftals implies that they con¬ 
tain a large Proportion of the Vitriol. 

N. B. It frequently happens, when a 
Drop of this Solution heated over the Can¬ 
dle, is placed under the Microfcope, the 
Steams arifing from it fo obfeure the Objedt- 
Glafs, that nothing can be feen through it* 
until the Glafs be clear’d with a Piece of 
Wafh-Leather, or a foft Linen Cloth. 

This is the Cafe likewife in examining fe- 
veral other Solutions, as has been before re¬ 
marked. 


CHAP. XXXI. 

Flowers of Benjamin. 

T HE Flowers of Benjamin are Salts 
obtained by Sublimation from a Gum 
of the fame Name. Thefe Salts are fo volatile, 
that on putting fome of the Gum grofly 
powdered into a fubliming Pot, they rife 
with a fmall Degree of Heat into a Cover 
placed over them; whence they are wiped 

out 
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out from time to time (with a Feather) in 
the Form of long flender fhining tranfparent 
Bodies, and fmell very fragrantly. 

They diflolve readily in warm Water j 
and a Drop of the Solution being examined 
by the Microfoope, will be found a very en¬ 
tertaining Objedt.—For* firftof all there arifo 
from the Edges clear colourlefs and fharp- 
pointed Cryftals (vid. Plate VI. a a.) which 
palling towards the Center, fpread out like 
beautiful minute Shrubs, each having two 
or three Branches, like what are feen b b b. 
Thefe gradually enlarge and lengthen, di¬ 
vide and fubdivide into feveral Aims and 
Shoots, in the Similitude of Trees ( vid.J,\ ) 
compoling all together a Reprefentation of 
beautiful little Groves or Plantations. Some 
however continue fhort, and Ipread into a 
Short of Leaves, indented fomewhat likethofe 
of Dandelion, c c • Little Branches likewile 
Ihoot out from Points in the Middle of the 
Drop, as in the Pidture at g: and fometimea 
very elegant Figures of another Kind are 
formed in fome Part of the Drop, compofed 
of Branches rifing (on a new Bafis) from one 
another, all arched alike with an equal Cur¬ 
vature, and having the convex Side of each 
Curve adorned with many little Shootings, 
at equal Diftances and of equal Lengths, 
none of which appear on the concave Side of 
the Curves. All this is Ihewn at e. 

M 
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Thefe wonderful Configurations decay 
immediately after the Fluid evaporates. 

N. B. When a Solution of this Salt has 
been made fome Days, much of it will be 
precipitated, and appear in Cryftals at the 
Bottom of the Phial : and if you intend 
then to examine it by the Microfcope, ’twill 
be proper firfc to hold the Phial to the Fire, 
or place it in hot Water, till the Cryftals 
become again diflolved and taken up into 
the Fluid. And molt other Solutions fhould 
be treated in the fame Manner, if they have 
been long made and their Salts appear pre¬ 
cipitated : but after being thus heated they 
fhould be allowed a few Minutes to fettle, 
otherwife the Fluid will appear turbid and 
unpleafant before the Glafs, and the Con¬ 
figurations will not proceed fo well. 


CHAP. XXXII. 

Salt of Camomile. 

W HEN a Solution of this Salt is exa¬ 
mined, if much Heat be given to the 
Drop, the faline Particles will chiefly dif- 
pofe themfelves at the Sides thereof, in fuch 
Figures as are fhewn a a* b b ; but with a 
lefler Degree of Heat they will form more 
within the Drop, in a wonderful Variety of 
hexangular Planes, many of which are ex¬ 
tremely 
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tremely thin, fiat, and tranfparent, (vid. c c, 
and other Figures in the Plate.) Some how¬ 
ever have a confiderable Solidity, as the 
Drawing alfo reprefents. The above Fi¬ 
gures foon diffolve and break away, and to¬ 
wards the End of the Procefs feveral Cry- 
ftals appear with fquare Safes, in the Form 
exactly of thofe of Sea-falt, vid. d, and 
thrie are more permanent than the others 
were. 

The Tafte of this Infufion is fait at firft, 
foon after very acrid. 


CHAP. XXXIII. 

Salt of Coral. 

T HIS Salt begins fhooting from the 
Sides, as at a a , [Plate VI.) and pro¬ 
ceeds, forming Bodies fome of whofe Parts 
are opake and others tranfparent, of a dark- 
ifh brown Colour, with Channels or Hol¬ 
lows running from Top to Bottom, as re- 
prefented b b. There are likewife other of 
the fame Figures, opake at Bottom, but 
tranfparent at their Tops, and having none 
of the fame Channels, in the manner {hewn 
Cc. 

In fome Places of the Drop the fame Kind 
of littfe Hillocks are feen, adorned with 
M 2 fur- 
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furprifing Configurations moft exceedingly 
minute and delicate, bearing the Refem- 
blance of fome Species of the fmalleft 
and mofi; elegant Sea Modes. It is impof- 
fible to exprels the Beauty of thefe Figures, 
which equal any of the fined: Mocha Stones : 
But an Attempt to give fome Idea of them 
will be found d d d. 

After the above Appearances are corn- 
pleated, and the Procefs feems all over, 
there frequently prefents a new and unex¬ 
pected Radiation of fine Lines, at equal Di¬ 
stances from each other, and arifing as it 
were from a certain Point, in a very regular 
Order and Delineation, the Lines fhortening 
gradually on either fide, fo as to compofe 
all together a femicircular Figure, like that 
at e. I have found no regular Cryftals of 
this Salt, nor does it ufually give any Fi¬ 
gures at all towards the Middle of the 
Drop. 

The Solution I made ufe of, after Hand¬ 
ing in a Phial two or three Weeks, had 
a Cruft over the Surface, which taken 
out and examined by the Microfcope, ap¬ 
peared to be a Congeries of minute Branches, 
in Shape exceedingly like fome Kinds of 
Coral. 


CHAP. 
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CHAP. XXXIV. 

Salt of Baum, or Baulm. 

T HE firfi: Shootings from the Edges 
of the Drop, when a Solution of this 
Salt is examined by the Microfcope, very 
much referable Leaves, vid. Plate VI. a , 
on the left Side of the Picture. But thefe 
very foon enlarge and lengthen as at a on 
the Top of the Drawing; or elfe like thofe at 
a on the right Side, which not only lengthen 
but fwell at their Extremities, till they ei¬ 
ther divide into two or more Branches, after 
the Manner fhewn at d and elfewhere in 
the Drop; or feeming to burft or fplit at 
their Tops, pufh forth Bundles of fine Hair¬ 
like Filaments, and compofe fuch Figures 
with brufhy Heads as are reprefented at c : 
which indeed are extremely pretty. Some 
detached Leaves are ufually formed in the 
Middle, together with fuch figur’d Cryfials 
as are there fhewn, amongft which a few 
bear the Appearance of thofe of common 
Salt. 

When the watery Part feems nearly ex¬ 
haled, all the forementioned Figures decay 
and break away, except the Cryfials, which 
remain fixt: and if a full Drop has beep 
employed, and a confiderable £)egree of 
M 3 Heat 
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Heat applied, fome curious Configurations 
prefent themfelves upon the Glafs, confift- 
ing of fhort ftrait Lines, fo difpofed as to 
form hexangular Figures,-with delicate little 
Branchings therefrom, vid. e e. 

This .Salt is a very curious Subject for Ex¬ 
amination. 


CHAP. XXXV. 

Salt of Fennel. 

T H E general Appearance which a 
Drop of the Solution of this Salt af¬ 
fords when examined by the Microfcope, 
may be feen Plate VII. 

After the Drop has been gently heated, 
innumerable Spiculce rife about its Edges, 
extremely flender and clofe to one another; 
and amongft thefe, as well as farther with¬ 
in the Drop, many Bodies may be obferved 
pretty regularly tapering from the Middle 
towards each End, fomewhat like the Fi¬ 
gure of a Rolling-Pin, vt ’d. a a .-—More in 
the Middle of the Drop are formed Cryflals 
oddly fhaped, fuch as b b', and like wife 
others ending pointed like a Wedge. Some 
again are divided, as c; and here and there 
a CryftaJ of marine or common Salt is 
found, fometimes in its ufual Figure, and 

fome- 
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ibmetimes having an Opening at each Cor¬ 
ner of the Bafe, as if the Angles had been 
artfully taken out. Thefe Differences will 
be underflood by examining the Figures 

dd. 

The Air puts an End to thefe Forms foon 
after they are produced. 


CHAP. XXXVI. 

Salt ^ Buckthorn. 

T HIS Salt fhoots from the Edges of 
the Drop many fharp-pointed Spi- 
culce, at little Diflances from each other; 
after which the feveral Figures in the 
Drawing (Plate VII.) form themfelves un¬ 
der the Obferver’s Eye; fome are hexangu- 
lar Planes, fomewhat opake, and appear 
with a confiderable Degree of Thicknefs 
in proportion to their Size, as b ; whilfl 
others of the fame hexangular Planes are 
exceedingly tranfparent, and have no vi- 
fible Depth. Parallelograms are difperfed 
here and there, and fome Rhombi: Indeed 
the hexangular Figures before mentioned 
feem like Rhombi, cut off at each End. 
There appear a few of the Figures c and d y 
and alfo of the other feveral Forms repre-. 
fented in the Pidture. 

M 4 A Syrup, 
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A Syrup made from the Berries of this 
Shrub is an ufeful Purgative in Competi¬ 
tions; but extremely naufeous, and fome- 
what too churlifh given alone, unlefs for 
Perfons of very robuft Conftitutions. 


CHAP. XXXVIJ. 

Salt of the Berberry. 

T HE Heat necetifary to put this Salt in 
Adion muR be very frhall, but brifk; 
other wife it will harden into a tranlparent 
Glue, without producing any Figures ; 
the Reafon of which probably is, that be¬ 
ing of a vifcous Nature, when more Heat is 
given than is abfolutely neceffary to put the 
Particles of the Salt in motion, the watery 
Parts evaporating, leave this vifcous Juice 
fo ilrong, that the Cryftals are entangled, 
and cannot force their Way through it: but 
are prevented from ading as they do when 
the watery Parts remain, and the Fluid is 
thereby rendered lefs denfe. 

The figures it produces feem all to de¬ 
rive their Origin from Spiculce, which pro¬ 
trude and expand themfelves in the man¬ 
ner to be defcribed below. Mod: of thefe 
Spiculce are thickeft in the Middle, tapering 
to jfharp Ppints at each Extremity, and are 

very 
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very tranlparent ; but others of them termi¬ 
nate more bluntly, and have their Ends 
opake, whilft their middle Parts only are 
tranlparent, as at a , Plate VII. Sometimes 
thefe pointed Bodies are fo difpofed as feem- 
ingly to iffue from one central Point, and 
form fuch a fort of Star-like or Spur-like Fi¬ 
gure as b at the Top of the Drawing; or 
elfe a Figure fomewhat different, refembling 
b in the Middle thereof. 

But the moll remarkable of all the Figures 
it produces are owing to the lengthening 
out of certain of the Spicula, whilft they 
expand at the fame time, and pulh out 
again other Spicules from their Sides, which 
hkewife expand themfelves into very pretty 
tranfparent Forms, not unlike the Leaves of 
fome Plants, tho’ bearing no Similitude to 
thofe of the Berberry; an Inftance of this 
is fhewn at d. Others of the fame original 
Spicules fhoot not fo far towards the Middle 
of the Drop, but divide and expand them¬ 
felves laterally, fpreading out into a broader 
Kind of Leaf-like Figures, vid. c c c. 

Among the detached Cryftals in the 
Drop there are many of a pentagonal Form, 
and fomewhat more opake than the reft, 
terminating at one End with an obtufe 
Angle. They are not marked with any 
Letter in the Drawing, but will eafily be 
diftinguifhed in looking over it. — I do not 
remember this Figure in any other Salt. 

The 
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The young green Leaves of the Berberry 
Tree held in a Sieve over the Steam of boil¬ 
ing hot Water, rolled up between the Fin¬ 
gers and dryed carefully in an Oven not over 
hot, may eafily be miftaken for a good Bo- 
hea Tearefembling it much in Appear¬ 
ance, and making a Liquor extremely like it 
both in Tafte and Colour.—This I have my- 
felf experienced. 


CHAP. XXXVIII. 

Salt of Cucumber, 

T HE firfi: Shootings of this Salt are 
for the mod; part Parallelipipids, ra¬ 
diating from a kind of indetermined Center, 
as at a , Plate VII. Some fingle ones pro¬ 
trude themfelves forwards, widening at the 
Extremity, and forming Figures like fhofe 
at b. Some curvilinear Forms fhoot alfo 
from the Sides, with flat Terminations, as 
at c •, and others ending with fharp Points, as 
d. A few hexagonal plane Cryftals, as alfo 
fome Shuttle-figured Spicule arife towards 
the Middle of the Drop, both which are 
ihewn at e. 

I know not any Salt whofe Shootings are 
fo extremely pellucid as thofe we are now 
defcribing: For jiotwithflanding they have 

a con- 
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a confiderable Degree of Thicknefs, they 
appear more tranfparent than the cleared; 
GJafs, and would almoft evade the Sight, 
were it not for the faint Shadows caft by 
means of that Thicknefs. 

Towards the End of the Operation the 
empty Spaces are filled up with Shootings 
from fome of the moft detached Parallelo¬ 
grams, which protrude themfelves forwards, 
dividing and fubdividing as at f and that 
fometimes to fuch a Degree of Thinnefs 
and Slendernefs as to have the Termination 
of their Extremities loft to the Eye by rea- 
fon of their exquifite Tranfparency this 
may be conceived by confidering the Fi¬ 
gure g. 


CHAP. XXXIX. 

Salt of Peruvian Bark. 

T HE few Shootings which this Salt 
produces at the Edge of the Drop 
are of no regular Figure, but referable thofe 
at a, Plate VII. The whole Area of the 
Drop becomes quickly filled with great 
Numbers of Rhombi, of different Sizes, 
extremely thin and tranfparent, vid. b. Some 
of thefe enlarge greatly, and acquire a con- 
fiderable Thicknefs, forming themfelves in¬ 
to Solids of many Sides, as e c. Near the 

Con- 
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Conclufion fomeCryftals ofSea-falt are form¬ 
ed, as d d’, and likewife a few odd tri¬ 
angular Figures, fuch as are delineated at e: 
Thefe and the Sea-falt remain, but all the 
other Figures break away and foon become 
deftroyed by the Air. 


CHAP. XL. 

Salt of Liquorice 

T HIS Salt begins fhooting from the 
Edge with a Sort of Rhombic Spicu- 
Ice* as at a, Plate VII. Some four-branched 
Figures like thole of the Vitriols do here 
fometimes arife, but moulder away before 
their Ramifications are compleated, leaving 
their Stamina in the Manner reprefented 
b b. The Middle of the Drop is ufually over- 
fpread with great Numbers of Parallelo¬ 
grams, fome exceedingly tranfparent, being 
mere Planesj having fometimes one, fome¬ 
times more of the Angles canted, in fuch 
fort as to produce pentagonal, hexagonal, 
&c. Figures. Others have much Thicknefs, 
and form Parallelipipids, Prifms, &c. as at c. 
Some of the plane Figures now and then 
protrude an irregular kind of fhooting, ap¬ 
pearing very odd and pretty, vid. d. 
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CHAP. XLI. 

Salt of Butcher’s-Broom. 

O N giving a fmall Degree of Heat to a 
Solution of this Salt, Figures will be 
produced from the Edges of the Drop, at 
pretty large Diftances from one another, 
running on in a ftrait Direction, and becom- 
ing gradually larger and more clubbed at the 
End towards the Center of the Drop, but 
terminating in fharp Points at the End that 
is next the Edge: which is a Singularity 
peculiar to this Salt.—Thefe Figures are cu- 
rioufly jagged or indented on every Side from 
End to End, vid. Plate VIII. b b. Some 
few however amongft them Ihoot out from 
their Sides others of the fame Kind, and 
thofe again other Hill fmaller ones; but 
both in the primary and fecondary Branch¬ 
ings the Shoots appear always on the fame 
Side, as the two Configurations d d may 
ferve to fhew. 

In the Middle Part of the Drop, and 
wherever there are Vacancies, two Sorts of re¬ 
gular Cryftals are formed, differing each from 
other both in Size and Shape. The larger 
Kind are foil'd, and feem to be Tetrahedra 
having their uppermoft Angle and the Edges 
cut off, and of thefe fome are rectilinear and 
others curvilinear. Their Production is a 

very 
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Very entertaining Sight: for amidft a violent 
Agitation in the Fluid, numberlefs Atoms 
being feen hurried in all Directions, they rife 
on a fudden direCtly upwards from the Bot¬ 
tom, in the fame Shape exactly as juft now 
defcribed, but fo minute as only to be dif- 
cernable by the firft Magnifier, and then they 
increafe in Bignefs every Inftant, under the 
Eye, till they appear as large as in the Picture; 
where at c c and in the Middle of the Drop 
feveral of them are ftiewn,—-The other Sort 
of Cryftals are very minute, being when 
viewed through the third Magnifier not 
larger than Carraway Seeds; they are moftly 
Rhombs or Rhomboids, fome of which have 
the two oppofite acute Angles cut off; there 
are befides fome Squares and Parallelograms, 
fee a a. 

After every thing feerns over, and all we 
have been mentioning begins to break away, 
it frequently comes to pafs, that the patient 
Obferver is prefented with fome moft ele¬ 
gant Configurations, compofed of many long 
Lines, perfectly ftrait and parallel to each 
other; every fecond or third whereof has 
at one End a folid Cryftal fhaped like the 
Head of a Spear or Javelin. All the Lines 
have alfo on one and the fame Side Num¬ 
bers of fhort Lines, ifiuing out at right An¬ 
gles, and at pretty equal Diftances, to about 
half as far as the long Lines are feparated 
from one another. The long Lines in ge¬ 
neral 
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neral are bounded at their other End by a 
fingle Line, or Safe, that makes a right An¬ 
gle to them all: a little Variation is how¬ 
ever produced, by here and there a Ihorter 
Line that runs parallel to this Bafe.—The 
above Defcription will be underftood by con- 
fidering the Configurations e e. 


CHAP. XLII. 

Salt of Wormwood. 

T H E firfi: Shootings of this Salt from 
the Edges of the Drop appear of a 
confiderable Thicknefs in proportion to their 
Length : their Sides are deeply and lharply 
jagged or indented, being made up of many 
fomewhat obtufe Angles ; and their Ends are 
pointed with Angles of the like Kind. What 
I now delcribe are the fingle Shoots at a, 
Plate VIII. But other Shoots frequently 
branch out from thefe original ones, and 
they again fend forth others, making all to¬ 
gether a very pretty Appearance, vidi bb.~ 
Thefelaft Configurations in their Figure and 
Difpofition bear a near Refemblance to thole 
of Butchers Broom , (hewn at dd: but are 
larger and more deeply indented. 

The Cryltals of this Salt are very different 
from one another, confiding of Squares, 
Rhombi, Parallelograms, equilateral Hexa¬ 
gons, 
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gons, fome of the Figures at c c in the But - 
chers Broom , a Sort of Shuttle-like Forms, 
and feveral irregular Bodies all of which will 
be bell conceived by a View of them at c. 

A fmall Degree of Heat given to the Drop 
produces more of the Configurations, a great¬ 
er Heat more of the Cryftals, many of which 
are at firft triangular, but foon lofe that 
Shape: and indeed the whole is very fpee- 
dily deftroyed by the Air.—This and the 
Subject immediately preceding exhibit no 
Cryftals of marine or common Salt. 


CHAP. XLIII. 

Salt of Tobacco. 

I F a moderate Degree of Heat be given to 
a Solution of this Salt, its firft Shootings 
will be from the Edges of the Drop, in flen- 
der tapering Figures ending with very fharp 
Points, but at confiderable Diftances from 
one another, and confequently not extremely 
numerous: along with thefe are likewife 
formed other Figures nearly of the fame 
Kind, but intirely detached and farther with¬ 
in the Drop, and contrary to the former, in 
the Circumftance of having their thicker 
Ends towards the Center of the Drop, and 
the iharper pointing towards its Edge. 
They are compleat Figures, and refemble 
Needles, or rather that Sort of Nail called a 

Brad, 



Salt bf Tohaccd. iy f 

Brad* winch has its Head or larger End flat, 
Both thefe are 'fhewn at a , Plate VIII. 

When a little more Heat has been given* 
other Spiculce are produced from the Edge, 
whofe Ends ipread on either Side and then 
terminate in a Point: and which have all 
along their Sides triangular pointed Cryftals* 
not oppofite to one another, but placed al¬ 
ternately, fo as to reprefent a Zigzag with a 
Line drawn through its middle, vid. The 
regular Cryftals of this Salt are produced in 
the middle of the Drop, being either Hex¬ 
agons or Rhombi, as at c. 

When the Moifture is nearly exhaled 
there are fometimes feen to fhoot from, of 
rather under the Spiculce, upon the Plane of 
the Glafs, a Reprefentation of Leaves, very 
fmall at their firft Appearance, but increafing 
gradually to what is ftiewn at d.—T hefe I 
have feen but twice. 

A violent Agitation may be difcovered irl 
the fluid by the firft Magnifier, during thd 
ivhole Procefs, but chiefly at the Beginning* 
and extremely minute Cryftals rifing from 
the Bottom. 

Oil of Tobacco is a ftrong Poifori to many 
Animals: ’tisLaid a Thread wetted there¬ 
with, and drawn by a Needle through the 
Skin on the Back either of an Eel or Viper* 
will make it die immediately. This I have 
iieVer tried. 


N 


CHAP, 
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CHAP. XIJV. 

Salt of Carduus. 

T ^HE Cryflals of this Salt (for it fhoofs 
out no Configurations) are of diffe¬ 
rent Sizes and Figures difperfed every where 
about the Drop. Thofe near the Edges are 
very minute tranfparent Parallelograms, ap¬ 
pearing in great Numbers, as a a , Plate VIII. 
In the Middle arife larger Cryflals, fhaped 
exactly like thofe of marine Salt, b b. There 
are alfo much larger cryflaline Bodies, form¬ 
ed here and there, having a confiderable 
Thicknefs and Solidity, and confiding of 
Hexagonal and Rhomboidal Planes, vid. c c. 
It produces likewife fome odd figured Bodies, 
which may be feen at d d. 


CHAP. XLV. 

Salt of Lavender. 

N O Configurations are produced by this 
Salt and the lad, that feemingly pudi 
from the Edges of the Drop, as in mod of 
the preceding Kinds ; but many regular 
Crydals are formed in every Part of it, after 
a moderate Degree of Heat has been given 
to it. Thefe Cryflals are of various Figures, 
4 * viz* 



Stilt of Mug*wort. ifg 

'%>h. plain Rhomboids, having one or more 
of their Angles very much elongated, (fo as 
to be fometimes twice or thrice the Length 
of the Rhomboids from which they iffue,) 
Rhombi* Squares* Parallelipipidons, and Hex-* 
agons with Unequal Sides, or rather equila- 
teral Triangles with their Angles cutoff. In 
fhort, the Figures of this Salt will much bet¬ 
ter be comprehended by applying to the 
Picture, Plate VIII. than by any Defcrip- 
tion can be written. 


CHAP. XLVL 

Salt of MoGwoitTt 

A *T the Beginning many fine Spicut# 
of different Sizes* appear at aild about 
the Sides of the Drop, along with other flen- 
der Bodies fomewhat fwelling in the Mid¬ 
dle, but fharply pointed at each End, vjck 
a a> Plate VIII. Triangular folid Cryftals* 
and various other Figures, are alfo formed 
here and there as reprefented in the Picture* 
But the moft remarkable Part of this Subjedt, 
is a very elegant Sort of Configuration to¬ 
wards the Middle of the Drop, as at b •, and 
likewife Shootings of the fame Kind from 
its Edge, that referable the Branches of fome 
Plant, fifing fingle> with Leaves regularly 
N 2 difpofed 



I So Salt of Hartjhorn. 

difpofed on both Sides of each Stem, as 
fhewn by the other b .—In the Middle of 
the Drop at c are Figures of another Form 
which are very lingular and pretty. Thefe 
all break away and become confufed very 
foon after they are formed. 


CHAP. XLVII. 

Salt (f Hartshorn. 

O N the Application of a very fmall De¬ 
gree of Heat, Salt of Hartfhorn Ihoots 
near the Edges of the Drop, into folid Fi¬ 
gures fomewhat refombling Razors or Lan¬ 
cets where the Blade turns into the Handle 
by a Clafp, as at d y Plate IX. This Appear-* 
ance is however wholly owing to thejun&ion. 
of a fmaller and larger Body'at their fmaller 
Ends, either a right or an acute Angle, as 
will be evident on conlidering fome of thefe 
Bodies that appear Angle. 

The Configurations of this Salt are pro¬ 
duced with great Velocity, and are Figures 
fomewhat opake, fhooting from the Edges 
of the Drop, on both Sides a main Stem, 
and with a kind of Regularity, rugged 
Branches like thofe of fome Sort of Coral, 
'Did. a a. But fometimes inftead of Branches 
on both Sides the main Stem, lharp Spicula , 
fome plain and others jagged, are protruded 

to 













Salt of Urine. 18 r 

to a confiderable depth on one Side only, as 
at b . 

As the Fluid exhales, and the Attraction 
of the Particles becomes more Itrong, fome 
one of the branching Figures generally ex¬ 
tends to a great Length, producing on one 
Side Shoots that are rugged and irregular 
like thofe in the fmaller Figures at a a, and 
on the other Side a curious regular and de¬ 
licate Sort of Branches, refembling thofe of 
fome Plant, with elegant fmall Leaves in the 
Manner fhewn at c. 


CHAP, XL VIII. 

Salt of Urine, 

A Solution of this Salt fhoots from the 
Edges of the Drop long Parallelo¬ 
grams in the Manner of Nitre; but with this 
Difference, that Nitre produces folid hexa¬ 
gonal Pillars, cut off obliquely at their Ends, 
in the Figure of a Chide}; whereas thefe are 
only plain fuperficial Parallelograms, whofe 
Ends are flat, as a a y Plate IX* But in other 
Places along the Sides of the Drop folid An¬ 
gles are formed, that are feemingly the Ru¬ 
diments of common Salt, (vid. b.) though 
neither this nor Salt of Hartfhorn afford any 
regular Cryflals of common Salt. 


Some 
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Some of the Parallelograms increafe much 
in Size, and fpread themfelves in the Midt 
die, fo as to change their firft Figure, and be-? 
come three or four times bigger than the 
reft: and thefe have a dividing Line that 
runs through their whole Length from End 
to End, whence iflue other fhort Lines, at 
fmall Diftances, oppose to one another, all 
pointing with the fame Degree of Obliquity 
towards the Bafe, as may be feen at c c. 

Among thefe enlarged Figures fome few 
fhoot ftill forward and tapering towards a 
Point; but before they form one, fwell again, 
and begin as it were a-new : and thus they 
proceed feveral times before their com pleat 
Figure is finiftied, which is at 1 aft a kind of 
long iharp-pointed Body compofed of more 
or fewer Joints as at dd. 

After the whole Procels feems at an End, 
many fmall Branches form themfelves on 
the Surface of the Glafs, as in the preced¬ 
ing Salt, (fee the Pidture,) though their 
Figure is not juft the fame. — All the 
above defcribed appear when a very mode¬ 
rate Degree of Heat is given, and the Drop is 
fpplied to the Microfcope as foon as any of 
the Salts cryftalized are teen white about the 
Rim. But the Figures i, 2, 3, 4, 3, 6, are 
the regular folid Cryftals of this Salt, when 
it is let diftolved in the Air, and no Heat at 
all is given. 


CHA P, 
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CHAP. XLIX. 

Salt ^Millepedes, or Wood-Lice. 

T HIS Salt fhoots from the Edges in a 
Manner very beautiful, and different 
from any other Kind yet obferved. It be¬ 
gins by iffuing from the extreme Edge of the 
Drop in many Lines parallel to one another, 
but in a very oblique Direction to the Line 
that borders the Drop j and other parallel 
Lines are produced from thefe, in an Angle 
fomewhat more than right to them, the An¬ 
gles of which are not fharp but rounded, fee 
a c d, Plate IX. Many tranfparent Paral¬ 
lelograms of various Length and Size are 
formed by thefe Lines, fome whereof after¬ 
wards ihoot forwards into long Spikes which 
fpread at the Sides with irregular Edges, as 
at d d. In the mean while other fhort Lines 
proceed outwards from the very Edge of 
the Drop, in a Direction quite contrary to 
thofe we fpoke of firft, making the Border 
of the Drop appear very prettily ferrated or 
fringed, as may be feen at the Bottom of the 
Configurations a c d. Another Sort cf re¬ 
gular Figures are likewife produced from the 
Sides of the Drop, in the Manner of thofe 
b b. When the Operation is nearly ended, 
there arife abundance of long Spiculce that 
range therqfelves fomewhat in the Form of 
N 4 Plants, 
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Plants, filling up moft of the vacant Places 
in the Drop as the Picture thews. This 
Salt has but one Sort of regular Cryftals, 
which is hexagonal, and appears as at e. 


CHAP. L. 

RHEUM. 

W HEN People get what they call a 
running Cold, it is not unufual for a 
thin clear Humour to be difcharged through 
the Noftrils, in fo confiderable Quantity as 
to wet feveral Handkerchiefs, and even to 
fall front the Nofe in Drops, if not prevented 
by frequently wiping it away. This Hu- 
tnour is what I mean by Rheum. 

Being myfelf very lubjedt to this Diforder, 
which is commonly preceded by a Senfa- 
tion of Fulnefs and Rigidity in the Mufcles 
of the Head and Face, and attended with 
much Heat, Rednefs and Sorenefs of the 
Noftrils and Parts immediately adjoining, du r 
ring the Pifcfiarge, (which continues com¬ 
monly three Days, at the End whereof it be¬ 
gins to thicken and become fefs acrid:) I was 
defirous to know whence this limpid Hu¬ 
mour could produce fo much Irritation and 
Uneafinefs; and as a very little Confideration 
made me fuppofe it muft be owing to its be¬ 
ing loaded with pungent Salts of fome fort 



R H E TJ M. 185 
(OF other, I took the firft Opportunity of ex¬ 
amining it by the Miprofcope, and had the 
Pleafure then, and many times fince, to find 
my Conjecture confirmed by undeniable 
Demonftration. 

For this Rheum is fo faturated with Salts, 
that a Drop on a Slip of Glafs will foon 
l hoot ip a very beautiful and furprizing Man¬ 
ner, either with or without Heat: but if 
heated to about the Warmth of Blood, and 
then placed under the Eye, many lucid Spots 
qr rather Points will be feen rifing, and in- 
creafing gradually, till their Form fhews ifc- 
felf to be quadrangular, with two tranfparent 
Diagonals eroding one another, fee a and dd, 
Plate IX. Thefe Diagonals fhoot foon af¬ 
ter far beyond the Square, protruding other 
Lines* at right Angles, from their Sides ; 
(‘ vid.ee-.) which other Lines produce hill 
fmaller ones from their Sides alfo, in the Or¬ 
der of the firft; and thus they go on to form 
Configurations, whofe Elegance of Beauty 
nothing but feeing them can give an ade¬ 
quate Idea of: tho’ till the Reader can him- 
felf make the Experiment, a Reprefentation 
pf their general Figure is fhewn b b, and in 
other Places of the Drop : where great 
Numbers appear, in their feveral Gradations, 
and after their ufual Manner, filling up al- 
mofi: the whole Space, 

The fine Branchings in a little while brealc 
away, but the central Squares remain like 

dd. 
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d d .—Some Figures at their firft Beginning 
rife in the Shape of Crofles, which Ap¬ 
pearance is Owing to the Shootings, from the 
Corners of the little Squares, before they are 
large enough to be vifible even by the 
deepeft Magnifiers. The Number of main 
Branches in each Configuration is moft com¬ 
monly four, but fome are found with five or 
more: the Branches likewife are fometimes 
curved; but thefe two Cafes I take to be ra¬ 
ther accidental than natural. 

When a Drop of Rheum is fet to cryfta- 
lize without any Heat, inftead of branched 
Configurations over the whole Area, as in 
the above Defcription, fuch are formed only 
in the Middle; but about the Edges Plant¬ 
like Figures are produced, Ihooting feveral 
Stems from one Point, and refembling a 
Kind of Sea-Mofs, vid. E. Branchings 
fomewhat of this Kind are fhewn in Salt of 
Hartfhorn. 

Thefe Experiments fhew, that upon tak¬ 
ing Cold the Humours become overcharged 
with Salts: how they get there, and by wdiat 
Means they may be difcharged, is a Matter 
well worth Enquiry; but fuch Difquifitions 
muft be left to the Gentlemen whofe im¬ 
mediate Profeffion it is to ftudy the various 
Diforders of the human Body and their Cure. 
I may however prefume to fay, that as all 
Solutions of Salt become gradually weaker, 
and may be rendered quite infipid by the 
Affufion 
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Affufion of a watry Fluid; therefore, in Cafes 
of this Nature, the frequent drinking of warm 
Gruels, Teas, and fuch fmall watry Liquors, 
mufl in like Manner gradually dilute, feparate 
and difperfe the acrid Salts, and be probably 
the molt ready Means of carrying them off 
either by Urine or Perfpiration. 

Qu.erc. May we fuppofe thefe Salts to 
have been abforbed from the external Air at 
the Time of catching Cold *, or to have ex¬ 
ited previoufly in the Body, tho’ fheathed 
and harmlefs till let loofe, put in Motion and 
rendered acrid by the retained Matter of Per¬ 
fpiration : as feems to be the Cafe in mod: of 
the animal Juices when tending to Putri- 
fadtion ? 

* Mr. Freke fays, in his EJfay 6 H the Art of Healing, 
>vhere he fpeaks of taking fold ; “ tho’ every one knows 
f* that Colds proceed from receiving the Air into our Bo-? 
“ dies improperly, yet few copfider the State of the Air, 
“ as abounding at one Tjmp with all the means of reftoring 
“ Health to us and all the reft of the Creation, and at 
ie another as containing in it the Caufes of Plagues, 
?* Peftilence and Famine, by its pccafioning Death to 
f‘ Cattle, and Blights to all the Fruits of the Earth,’* 
fag. 147, 148, 


CHAP. 
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CHAP. LI. 



Of Camphire. 

C AMPHIRE is a fort of refinous 
white Subftance, either exfuding from 
certain Trees in the Blands of Borneo , Ja¬ 
va, Japan , and other Parts of the Eaji- 
Jndies , or intermixed with the woody Fibres 
in the Bodies and Roots of fome Trees 
growing in thefe Countries.—It is not fo- 
luble in Water, but dilfolves readily in Spi¬ 
rit of Wine, from which faturated therewith 
my Experiments have been all made. 

If any Heat be given it muft be very 
gentle, and the Microicope and Eye ap¬ 
plied as foon as poffible; for the Shootings 
form fo quick they will otherwife efcape 
the Sight. They radiate from a Center, 
either with fix or four, rarely with five 
Branches, whofe Length is nearly equal: 
each Branch is feather’d with fine Lines 
that diminifh gradually to a Point, whereby 
the Figures have greatly the Appearance of 
Flakes of Snows and the Points of fbme 
filling the Vacancies between thofe of 
others, fmall are the Spaces that are left 
uncovered. Some few fingle Branches are 
produced about the Edges of the Drop. A 
pretty good Reprefentation of thefe very de¬ 
licate Configurations rnay be feen in the Xlth 
Plate. If 
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If no Heat at all be applied there will 
be more Time to examine the Configura¬ 
tions; nor even then will much Patience 
be required, for the Camphire and Spirit of 
Wine are both fo volatile, that if the Drop 
be fpread thin, they will foon begin to 
form, and quickly after they vanifh quite 
away. 

Camphire is of great Service when by any 
Accident too large a Dofe of Opium has 
been taken. 


CHAP. LIL 

Of Manna. 

T HIS fweet-tailed Salt is the Concre¬ 
tion of a Juice iffuing from a kind 
of Afh Tree during the Heat of Summer : 
that from Calabria is accounted beft. It 
eafily diffolves in Water made fomewhat 
hot, and a Drop of the Solution is a very 
pretty Object for the Microfcope. 

Its firft Shootings are Radiations from 
Points at the very Edge of the Drop ; The 
radiating Lines appear opake, but extreme¬ 
ly (lender, vid.aaa, Plate XI. Amongfl 
thefe arife many minute tranfparent Co¬ 
lumns, whofe Ends grow wider gradually 
as they extend in Length, and terminate at 

lafi 
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laft with fome degree of Obliquity* b bi 
All the Figures round the Edges being 
formed in Cliifters, and making but half a 
Circle, bear a near Refemblance to Bundles 
of fpun Glafs. 

Some few Figures radiating from a Cen~ 
ter every way, and circumfcribed by an Out¬ 
line, are produced within the Drop* in ths 
manner (hewn d d. 

But the moft furprizing and elegant Con¬ 
figuration is compofed of many Clufters o£ 
Radiations (hooting one from another over 
great Part of the Drop, and making all to¬ 
gether a Figure not unlike a certain very 
beautiful Sea^PlanE Vid. C. The regular 
Cryftals may be feen at e. 

The Manna I examined was, I believe* 
genuine * but I am told a great deal is made 
abroad, and fome in England , by an artful 
Compofition of Honey, Glaubers Salt, and 
perhaps fome other Ingredients. A late 
Writer fuppofes they make it abroad of Ho¬ 
ney, Sugar, and the Juice of a Tithymal or 
Spurge *. It is worth obferving, that in 

thd. 

* Chrijloph. a Cojla fays, that he faw a fiSlitwus Manna 
fdld at Ormuz , which was alfo carried into feveral Provinces 
Of Perjta, in larger Flakes and not fo white as the genuine* 
but it was cheaper, and purged violently. And he was in¬ 
formed of its Compofition by a certain Bracbman^ viz. white 
Starch, fome true Manna, Scammony, a Kind of Seed 
brough t from Bengal by the Name of Vifa^ the Powder-of a 
Koot called Dante, and fome Sugar, mixed together with a 

little perfumed Water, and expofed to the Sun.- 

' Me/ui 















The Vegetation of Metals. 191 
the Midft of the largeft Flakes of Manna 
little Twigs are frequently found, not thick¬ 
er than Straws, round which the Manna 
feems to adhere as Tallow does round a 
Wick that is dipped therein. 

N. B. I fhould here diredt an Examina¬ 
tion of Sugar, but could never find a 
way of bringing it to fhoot or cryfta- 
lize before the Microfcope. All other 
Salts after Evaporation will fhoot their 
Cryftals in a cool Place, but Sugar re¬ 
quires a hot Stove to make it cryfta- 
lize. The Figure of its Salts candyed 
may be feen in Plate XIV. of the Mi - 
crofcope made eafy. 


CHAP. LIII. 

Concerning the Vegetation of Metals. 

A FTER what has been already (hewn 
and defcribed, the confiderate Reader 
will be at no great Lofs to judge of what 
Writers commonly call the Vegetation of 
Metals, and the Refufcitation of Plants, both 
which I fhall treat of briefly. 

When 

Mefue likewife mentions the adulterating of Manna with; 
Sugar and the Leaves of Sena ; but adds, that this Fraud 
■difcovers itfelf by its growing foft and liquifying. 
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When any Metal is diflolved in a Meri^ 
ftruum, Multitudes of its feparated and very 
minute Particles are fufpehded in the Men- 
ftruum, as are likewife the Particles of its 
Salt or Vitriol. In this Mixture* when fet 
to reft, many of the fait or vitriolic Par¬ 
ticles are brought together, after a while* 
by Precipitation and Attraction, carrying 
with them Particles of the Metal* and form 
Cryftals, in Figures peculiar to the Metal 
diflolved : viz. Lead produces Cubes, Lin 
quadrilateral Pyramids* Copper produces ob¬ 
lique-angled Parallelipipids, and Iron rhom- 
boidal Cryftals. This is the Cafe of one 
Metal diflolved fingly in a Meriftruum With¬ 
out any Mixture* and no farther Altera¬ 
tion happens by keeping, than that more 
Cryftals will form like the firft, or that the 
firft become enlarged, by the Precipitation 
and Attraction of more of the vitriolic Salt: 
Perhaps too forile of the metallic Particles (if 
is has been over-charged) will be found at 
the Bottom of the Fluid, though great Part 
of them will always remain fufpended. 

But if different Metals or metallic Sub- 
ftances be diflolved in the fame Menftruum, 
or in different Menftrua, and afterwards 
mixed together : or if other Fluids be 
poured into any Solution of a Metal or Mi-* 
rieral, the fufpended metallic and vitriolic 
Particles, having different degrees of At¬ 
traction and Gravity, are precipitated and 
attracted 



Arbor Diana, or, the Silver Tree. loj 
attracted by one another in a Variety of 
Complicated Directions, and unite in Confi¬ 
gurations extremely wonderful and pretty. 
Some Productions of this Sort have been 
difcovered by Accident, and called the Ve¬ 
getation of Metals, and many more might 
undoubtedly be found, were Trials made 
with Mixtures of different metalline Bodies 
and different Menflrua. I fhall give a few 
Examples of fuch metallic Configurations. 

Arbor Dianne* or, the Silver Treet, 

Diffolve an Ounce of fine Silver in four 
Ounces of Aqua Fortis: diffolve Jikewife 
in one Ounce o {Aqua Fortis as much Quick- 
iilver as it will bear : mix the two Solutions 
in a clear Glafs with a Pint of Water, flop it 
clofe, and after a Day it will begin to grow* 

Or, diffolve in Aqua Fortis of pure Silver 
one Dram; put to the Solution, of diftilTd 
Vinegar and Water each one Ounce: filter, 
and add one Ounce and a half of Quick- 
filver; mix, and fhake the whole fome time, 
in a round clear Glafs Veffel, flopping the 
Mouth clofe with your Finger. Standing 
quiet 24 Hours it will fhoot into Branches 
of various Figures. 

Monf. Homberg tells a way of produc¬ 
ing a metallic Tree much fooner, after the 
Preparations are got ready,-—Make four 
Drams of fine Silver into an Amalgams 
Q without 
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without Heat, with two Drams of Quick- 
iilver: dilfolve this Amalgama in four 
Ounces of Aqua Fortis : pour the Solution 
into twelve Paris Pints (about three Gal¬ 
lons) of common Water, ftir it well together 
and keep it in a Glafs Veffel well hop’d. 
To about an Ounce of this Water, in a fmall 
clear Phial, put the Quantity of a fmall Pea 
of the common Amalgama of Gold or Sil¬ 
ver, which diould be as foft as Butter. 
Let the Phial hand a few Minutes, and 
you will fee fmall Threads or Filaments 
riling perpendicularly from the little Bulb of 
Amalgama, and thrufting out from their 
Sides little Branches in form of a Tree. The 
Bulb of Amalgama will grow hard, and be 
like a Pellet of white Earth, but the little 
Tree will be of a bright Silver Colour.'—- 
The ftronger the firft Water is made, the 
fooner formed and fuller of Branches will 
the Tree be. 

Albertus Magnus is faid to have produced 
a metallic Tree before the King of France , 
while he fat at Dinner ; I fuppofe by fome 
fuch Method. 

Arbor Martis, or, the Iron free. 

Difiblve Iron Filings in Spirit of Nitre, 
pour on Oil of Tartar per deliquium, and a 
fcrt of Branches will be formed and adhere 

to 
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to the Surface of the Glafs, reprefenting 
Leaves and Flowers. 

Arbor Veneris, on the Copper Tree* 

The feeming Vegetation of Silver and 
Iron juft before defcribed, I give from 
other Writers ; but this of Copper is I 
believe intirely a new Difcovery: and I 
can affirm, from my own Experience, that 
it is extremely wonderful and pretty, and 
made with little Trouble. 

In half an Ounce of Aqua Fortis , let 
a bright Halfpenny, or feme fmall f Piece 
of clean pure Copper remain for about 
twelve Hours, and then take it out. Diftblve 
a little Qyick-Jiher in as fmall a Quantity 
as you can of the fame or ftronger Aqua 
Fortis. The Solution will be white, and 
like Flour and Water; at which Inftant it 
muft be put into the firft Liquor, which will 
immediately become of a lovely blue, and 
throw down fomething of a white Sediment* 
but have very little Body or Confidence. 

O 2 Have 

f Tho’ Aqua Fortis a£b on the Filings of Copper falter 
than it can on a Lump of that Metal, I have by Experience 
found that very fmall Particles of Iron rubbed from the 
File, and mixed with the Copper Filings, do much Pre¬ 
judice to the Experiment. 

AS Fumes arifing from the Solutions of Metals in Aqua 
Fortis , &c. are difagreeable and unwholefome, ’tis advifeable 
to make them in the open Air, and fo placed that the Wind 
may blow the Fumes from you. 
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Have ready feme Salt Ammoniac finely 
powdered, whereof put in a very little at a 
Time ; dirring it about till it difiolves, makes 
the Mixture of a blueifh white, .and gives it 
a Confidence like to Starch; which Con¬ 
dition Shews it fit for your Purpofe. 

File bright any fmall Piece of Iron, 
(the pointed End of a Nail about an Inch 
in length, or a fmall Nail of that length 
called a Brad, does as well as any thing) 
place it on the Middle of a Piece of clear 
Glafs of two or three Inches in width: then 
dirring the Mixture with a Quill, let a 
Drop fall from the End of the Quill upon 
the Iron, and wet it therewith all over, (or 
dip the Iron in the Mixture, before you lay 
it on the Glafs, till it appears of a Copper 
Colour,) add another Drop or two of the 
Mixture, and with your Quill fpread it to 
equal Didances from every fide of the Iron, 
an Inch or more, laying it fo thin as to 
be transparent. Let it remain quiet in an 
horizontal Pofition, and in a little while 
you will difcern with the naked Eye Rami¬ 
fications of the pured Copper Shooting from 
the Sides of the Iron, refembling the mod 
elegant Branchings feen in Mocha Stones , 
(which may perhaps be produced by Mix¬ 
tures in the Earth fomewhat a-kin to thefe) 
or like fome of the mod minute and deli¬ 
cate Sea-moSTes. They will grow continu¬ 
ally 
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ally larger for Hours or Days, in propor¬ 
tion to the Extenfion of the Liquor round 
the Iron. For the Copper Particles afloat in 
the Fluid, being firft of all attracted to cer¬ 
tain Points in the Iron, and afterwards at¬ 
tracting one another in an orderly Succeffi- 
on, arrange themfelves, by the Influence 
and Co-operation of the Salts wherewith 
they are now joined, in fuch manner, as 
to compofe by juxta-pojition a Refemblance 
of the moft regular and beautiful. Vegetation. 
And this Attraction and Formation of new 
Branches feems to go on, until all the Cop¬ 
per Particles in the Fluid are attracted and 
difpofed by one another in the fame wonder¬ 
ful Direction and Order. 

Left I ffiould not have expreffed myfelf 
with fufticient Clearnefs to be perfectly un- 
derftood, I have given a Drawing, taken 
with confiderable Exactnefs, of one of thefe 
Productions, which now lies before me, and 
has been- growing four Days: (fee Plate 
tbelafi) this will ftiew the Manner of plac¬ 
ing the Nail, and fpreading the Liquor round 
it, and likewife what may be expected from 
it. The Drawing is not magnified, but 
the real Size of the Object, which is large 
enough to be feen plainly by the naked 
Eye. 

The chief Difficulty in this Experiment 
arifes from the great Difference in the 
Strength and Manner of the Aqua Forties 
being prepared at different Shops* and even at 
Q 3 the 
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the fame Shop at different Times -f: which 
is the Reafon I could never exa&ly afcertaiq 
by Weight the juft Proportion of the Mer¬ 
cury and Salt Ammoniac■, that depending 
on the Strength and Gompofit-ion of the 
Aqua Fortis ; and therefore will admit of no 
Other Rule, than obferving the Colour and 
Confiftence of the Mixture, which if not 
white enough wants Mercury, and if too 
thin wants Salt Ammoniac, or both. But 
as neither of thefe muft be in Quantity to 
weaken much the Solution of Copper, his 
advifeable to ftir them in by a very little at 
a Time. As much of the Solution of Mer 5 
cury as may amount to about p 0 part of the 
whole, and four or five Grains of Salt Am¬ 
moniac to half an Ounce of Aqua Forth, is 
ufijally near the Mark. If right, after hand¬ 
ing a little, a thick white creamy Matter 
fifes to the Top, a white Sediment falls to 
the Bottom, and the Middle is a fine trans¬ 
parent blue Liquor. When ufed it muft be 
ftirred together, and employed before it fepa- 
fates: and when fpread upon the Giafs it ap¬ 
pears of a blueifh white; which Ground is 

fa 

f Some Aqua Forth I bought became in diffolying Cop¬ 
per not of a blue but of a green Colour ; but on putting in 
the Mercury it changed to a nioft lovely blue, and made the 
bell Mixture I ever had ; for it might be feen to vegetate 
in a Minute’s Time; and produced, in a few Hour's, vigorous 
Branches of an Inch in Length. But there is feme Nicety re¬ 
quisite in the Management cf the Mercury; for the Minute 
it is diffblved by the Aqua Fortis, cyen before the Fermenta¬ 
tion is quite over, it muft be mixed with the Solution of Cop- 
per, or ejfe it will concrete into a white Subftance like Salt, 
and never mix intimately witq, the Copper Solution. 
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fo fine a Contrail: to the Colour of the Cop¬ 
per, that when the Branches are formed it 
looks like the 'fined: Mocha Stone: and a 
Jeweller to whom I fhewed one of thefe 
Productions told me, a Stone like that would 
be worth an hundred Guineas. 

This Experiment feems of great Impor¬ 
tance; ferving to explain how Ramifications 
of a like Appearance are produced, either on 
the Surface or in the Fifiures of Slate, Flints, 
Agates, Mocha Stones, Florentine Marbles, See. 
and perhaps even in their very Subftance at 
the Time of their Formation, by the Inter¬ 
mixture of faline and metalline Particles; and 
alfo how Metals, difiblved by and incorpo¬ 
rated with the faline Juices of the Earth are 
formed into Branches and feem to vegetate 
It was difeovered, accidentally, by the very 
ingenious Mrs. Colembine, of the City of Nor- 
O 4 wich, 

X Of this Kind I fuppofe the Ramifications of Silver, Cop-' 
per, and Iron to be that are met with of:entimes in Mines; 
either incorporated with the Stony Bed of the Metal, as in 
the capillary, vegetative, or arborefeent Silver Ore from 
Potoji, or in Shootings or Branchings out from the Ores 
themfelves : in the Manner of an Iron Ore deferibed by 
Doftor Woodward, (Vol. I. Clafs IX. Part IV. N° 8;.) 
having very fine Shoots or Efilorejcencies ; from a perpendicu¬ 
lar Fiffure in a vaftly high Mountain in Cumberland; where 
he fays, great Numbers of much finer Shoots than that in 
his Poffeffion, (but fo brittle and tender he could not pre* 
ferve them,) rofe like Vegetables, with a fingle Stem, which 
parted afterwards into feveral Branches, of all Sizes, to the 
Height of near two Inches. The Stems were round, and 
fo were the Branches; but towards the Extremities they 
were fo jagged as to refemble common Heath. They were 
exa£Uy of the Complexipn of Iron, a dufky red with a 
Caft of blue, 
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wich , in her fearch after new Colours,' from 
Copper, for painting in Miniature. The 
Scarlet Dyers ufe in their Bufinefs Aqua 
Fortis faturated with Tin, and make no Se¬ 
cret of it; but one of that Trade, who is 
thought to excel in the Richnefs of his Scar^ 
let, prepares his Aqua Fortis after a Manner 
known only to himfelf. In fome of this 
Mrs. Colembine diffojved Copper : and hap¬ 
pening to leave a Piece of Iron in the Mix¬ 
ture, die was furprized with the Branchings 
from it, and fhewed them to my very inge¬ 
nious Friend and Correfpondent Mr. William 
Arderon, F. R. S. who by her Defire fent an 
Account thereof to me, (in 'June i75i)and 
with it fome of the fame Aqua Fortis; where¬ 
in to I put an Halfpenny, and let it remain 
four or five Days according to his Directions;; 
in which Time the Aqua Fortis acquired the 
Confidence of Starch of a pale blue Colour; 
and on applying it to a Nail, in the Manner 
defcribed ahead)?-, it might, in a very few 
Minutes, be feen to fhoot out Branches, that 
would continue growing five or fix Days, ac^ 
cording to the Extenfion of the Fluid; and 
in numberlefs Trials it never failed once. 
The Branches were evidently of a pure and 
finely coloured Copper, rifing above the Fluid, 
exactly regular, and perfectly diftindt and 
feparate; as the Drawing, which was taken 
from a Production by the fame Liquor that 
had been growing four Days, will fhew. 

This Aqua Fortib. which was very cleat* 

and 
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and pale, with a flight Teint of a pearly Co¬ 
lour, was fuppofed to be only faturated with 
‘fin: but on trying fin with other Aqua For- 
tis, and making Experiments with Aqua 
Forth prepared by other Scarlet Dyers , we 
found ourfelves difappointed and the Vege¬ 
tation very imperfect. 

Aqua Fortis bought at fevetal Shops in 
London , corroded, or rather burnt the /hav¬ 
ings of fin, with great Fermentation, Heat 
and Violence ; reducing them to a white 
Pafte-like Subftance, that lay at the Bottom 
and left the Liquor perfectly colourlefs: and 
when the Copper was afterwards put in, 
conduced not at all towards giving the Mix¬ 
ture a Confluence, or promoting the Branch¬ 
ings out; whereas the fin in Mrs. Cojembmes 
Aqua Forth was kept fufpended, threw down 
no Sediment, and thickened the Mixture, 
But as that Aqua Forth can not be got by 
People diftant from Norwich, many Endea¬ 
vours have been ufed to produce the fame 
Effeft by other Means ; and we luckily found 
it might be done by the Method jufl: now 
defcribed. We difcovered alfo, in making 
Experiments without Number on this Oc- 
caflon, that different kinds of Branchings 
equally furprizing and beautiful may be pro¬ 
duced by different Mixtures. Viz. 

Aqua Fortis faturated with Copper, and 
applied to a Nail, will without any Addi¬ 
tion fhoot foi;th very pretty Branches, after 
/landing quiet a few Hours, if a due Pro¬ 
portion 
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portion of Nitre be in the Compofition of 

the Aqua Fcrtis . 

A like Solution, with the Addition of Salt 
Ammoniac*, will fhoot fooner and ftronger. 

If fame Nitre and Alum powdered, and in 
equal Quantities, be put to the fame Solution 
of Copper, inftead of Salt Ammoniac, Branches 
will be produced, of quite another Fafhion 
and Chara&er. 

Diffolve 7 or 8 Grains of Tin Shavings in 
half an Ounce of Spirit of Nitre: this will 
be effected without great Ebullition, and the 
Metal be Intirely fufpended. Put into the 
Solution a clean Halfpenny, which take out 
after 12 Hours j then add a few Grains of 
Salt Ammoniac, putting- it in by little and 
little, and trying the Mixture from time to 
time. This fhoots very well. 

Aqua Forth fent me from Norwich , 
(made there by Mr. Finch) fhoots very well 
either with or without Tin. It diffolves Tin 
without any Precipitation, and afterwards 
acquires a Confidence with Copper, like that 
of Mrs. Colembine .—Five Grains of Tin were 
put into 7 Pennyweight of this Aqua For* 
its : In lefs than an Hour an Halfpenny was 
put into the Solution ; and two Hours after, 
a Nail being dipped in the Mixture, (which 
was then as thick as Starch) and placed upon 
the GJafs with fome more of the Mixture 
round it, began to vegetate in five Minutes. 

An 

* Salt Ammoniac with Aqua Forth makes an. Aqua Re~> 
S ia i 
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An Halfpenny was put into four Penny 
Weight of the fame Aqua Fortis: fouFHours 
aftera Nail was dipped therein, and placed 
upon the Glafs, and in 15 Minutes the Cop¬ 
per fhot itfelf all round. Salt Ammoniac add¬ 
ed to it quickens the Experiment and makes 
the Shootings ftronger. 

A Solution of Copper in AquaRegia fhoots 
out pretty Branchings of Copper, and better 
Hill if fome Salt Ammoniac be put to it after 
the Copper is taken out. 

Tin will aiffolve and be fufpended in Aqua 
Regia: it blackens the Liquor during the 
Ebullition, but leaves it at laft clear without 
any Precipitation.-—Diffolve 7 or 8 Grains of 
Fin in half an Ounce of Aqua Regia, then 
put in an Halfpenny, which let remain 24 
Hours. This Mixture will have the Con¬ 
fidence of Starch, and will vegetate round 
the Nail •, it is of a dark green Colour. ’Twill 
be improved by a little Salt Ammoniac. 

I could give many other Experiments of 
this Nature, but the Curious and Ingenious 
will be able from thefe Hints to make Dif- 
coveries themfelves of a great Variety of 
Branchings, by diffolving Copper in different 
Menftrua, and by adding Mercury,Tin,Nitre, 
Alum, blue Vitriol (which contains Copper j 
Corrofive Sublimate, Saccharum Saturni, Bo¬ 
rax, ,&c. This may eafily be done, by 
adding which they pleafe to a Drop or two 
of the Copper Solution upon a Plate of Glafs, 
and trying it with a Nail; and if they 
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like the Effe&, the fame Mixture may then 
be made in a large Quantity and kept in a 
Phial to entertain them at any time ; for all 
tliefe Mixtures may be preferved in good 
Condition many Months *. 

It may be proper to obferve in general, 
that thofe Mixtures are the moft agreeable 
which have fome Body or Conjijience; and 
that fuch Confidence is given by adding a 
Solution of Mercury to the Copper Solution, 
and then putting in Sal Ammoniac j or by 
diffolving Tin in the Menftruum before the 
Copper is put in. If the Mixture corrodes 
the Nail it never does well; or if it turns 
green round the Sides thereof, which it will 
do when overcharged with *Sal Ammoniac 
but defpair not of any Nail’s (hooting till it 
has lain twelve Hours. 

If you can procure Aqua Fortis that will 
diffolve and fufpend Tin, (not burn it into a 
white Powder) the whole depends on leav¬ 
ing it of fuch due Strength, that it may be 
able to diffolve Copper enough, after it has 
diffolved the Tin, and yet not be fo ftrong 
as to corrode and raife Blifters on the Nail 
moiftened therewith, thereby difcolouring 
the Copper and fpoiling the Experiment. 


* ’Tis beft to keep all Mixtures with acid Spirits In a 
little Box by themfelves, and in Phials (holding an Ounce 
at leaft) not more than half filled; for fome of them will 
ferment and Hand in need of room : they lhould alfo have, 
well fitted Glafs Stopples. 
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On the contrary, if too much ‘Tin be diffolv- 
ed in the Aqua Fortis it becomes whitifh or 
milky, diffolves not enough of the Copper* 
and is too weak for Vegetation. Dilap- 
pointments will alfo happen if Care be not 
taken in proportioning the Mercury and Sal 
Ammoniac , when they are employed : and 
yet the certain Weight and Meafure cannot 
be laid down, from the great Difference in 
Aqua Fortis. 

The Nail or Piece of Iron’fhould be filed 
bright at theTime ’tis ufed, and its Surface 
made fo even that it may come clofe to the 
Glafs its whole Length. ’Tis belt to hold 
the Nail in the Mixture for a Second or two, 
till it is of a Copper Colour, before you 
place it upon the Glafs : your Shoots will 
thereby be made the ffronger, as the Cop¬ 
per Particles floating in the fmall Quantity 
you put upon the Glafs, finding the Iron al¬ 
ready covered, will difpofe themfelves more 
into Branches. But doing this often will 
impoverifh your Mixture by drawing the 
Copper out of it: and therefore ’twill be right 
to keep fome feparately for fuch an Ufe. 

The Branchings pufh out to the Extremity 
of the Drop, and then frequently turn along 
the Edges, ftill dividing into fmaller Rami¬ 
fications, till at laft they run into one another 
and become confufed; or elfe a yellow Tinge 
drawn from the Iron diffufes through the 
Fluid and renders them obfcure; but neither 

of 
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of thefe happen till the Vegetation is nearly 
at an End, which is not till after feveral 
Hours, and in fome Sorts feveral Days. They 
may however be preferved in good Condi¬ 
tion, by preventing any farther ACtion of the 
Salts when the Shootings are advanced to 
their utmofl Perfection, if at that Time the 
Nail be taken away carefully with a pair of 
Nippers; then foaking up the Liquor where 
the Nail lay with a little Brufh or Rag, dip 
the Glafs gently into Water, and hold it there 
a few Seconds. Hereby the Shootings are 
hopped, the Branches are left upon the 
Glafs in very good Order, and if another 
Glafs be put over them, guarded with Slips 
of Cork as directed pag. 36, they may be 
kept many Years. Sometimes indeed they 
will turn green (that is, grow rally) but as 
their Forms continue, it takes but little from 
their Beauty. 

Tho* all thefe Ramifications are large 
enough to be feen diftinCtly by the naked Eye, 
being frequently above an Inch in length, 
his very defireable to examine them by Glaf- 
fes through the different Stages of their Pro- 
grefs; for the Microfcope difcovers on fome of 
them the Appearance of Flowers and Fruits, 
and thews many curious Particulars not elfe 
to be conceived. The 4th or 5th Glafs are 
bell for thefe Subjects, which require no 
great Magnifier* 

Copper 
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Copper cannot perhaps be brought to ve¬ 
getate fo ftrongly any way as by being diffolv- 
ed in acid Spirits ; but having in the Courfe 
of my Experiments difcovered other Means 
of bringing it to produce very elegant Branch¬ 
ings , tho’ fo fmall as to require being viewed 
with Glaffes, I fhall not conceal them from 
the Reader. 

Diffolve as much of the bluefi and clean* 
eji Vitriol in warm Water as it can poffibly 
fuftain. Put a very little Sal Ammoniac in 
fine Powder upon the Glafs Plate, to which 
add two or three Drops of the Vitriol Solu¬ 
tion. When the Sal Ammoniac is diffolved, 
place in the Mixture upon the Glafs a fmall 
Brad filed bright, wet it all over with the 
Liquor, and fpread the Liquor round it, as 
in the foregoing Experiments : It will im¬ 
mediately attract the Copper in the Vitriol, 
and foon begin to fhoot out Branches, the 
Form of which, as the Microfcope will fhew, 

very much refembles Heath .- Sublimate 

inftead of Sal Ammoniac caufe-s a different 
Kind of Shootings.——If the Copper Solu¬ 
tion be overcharged with Sal Ammoniac or 
Sublimate it will not lhoot at all, but turns 
yellowifh round the Nail. A few Trials 
will fettle the Proportion, which is accord¬ 
ing to the Quantity of Copper in the Vitriol. 
An exceeding fmall Drop of Spirit of Wine 
will raife a Fermentation with the Vitriol, 
4 hut 
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but that being over before the Nail is appli¬ 
ed, it makes the Shootings ftronger. 

The firft Principle of Action in all thefe 
Experiments is the Attraction of Copper by 
Iron ; but that only ferves to cover the Iron 
with Copper Particles, in the Manner before 
defcribed, pag. 8 o and 81. The Branchings 
of every Sort are owing to the Agency of'Salts j 
which Confideration may perhaps lead to 
Means of producing Vegetations from other 
Metals. 

’Tis hoped the dwelling fo long on thofe 
Experiments may be excufed : as they are ex¬ 
tremely pretty in themfelves, and feem to 
open a Way towards accounting for many of 
the moil curious Productions in Nature. 


CHAP. LIV. 

Of the Resuscitation o/’Plants. 

T H E Chemifts tell wonderful Things 
of the Refufcitation or RefurrelHon of 
Plants from their Afhes j and I make no 
Doubt extraordinary Configurations have 
been produced in very ftrong Solutions of 
vegetable Salts, by the Means of : Precipi¬ 
tation and Attraction : but I cannot help 
believing that Imagination has been greatly 
indulged, when they talk of Branches, Leaves 
and Flowers, exactly refembling thofe to which 
the Salts belong-. 
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The famous Phyfician Quercetanus tells a 
ftrange Story of a Polonian Doctor, who 
fhewed him a dozen Glalfes hermetically 
fealed, in each of which was a different 
Plantj a6 a Rofe in one, a Tulip in another, a 
Clove July-Flower in a third, &c. When 
thefe Glades were firft brought to View, you 
faw nothing in them but a Heap of Afhes 
at the Bottom; but on the Application of 
fome gentle Heat under any of them, there 
prefently arofe out of the Afhes the Idea of 
the Flower and Stalks belonging to thofe 
Afhes; and it would fhoot up and fpread 
abroad to the due Height and Dimenfions 
of fuch a Flower, and had the perfect Co¬ 
lour, Shape, Magnitude, and all the other 
Accidents, as if it were really the Flower. 
But whenever the Heat was drawn from it, 
as the Glaft and the included Air and Mat¬ 
ter cooled by Degrees, fo Would this Flower 
fink down by little and little, till it would 
bury itfelf in its Bed of Afhes; and thus it 
would do as often as a moderate Heat was 
apply ed or withdrawn. ' Kircher is faid to 
have done the fame Thing at Rome. 

Dr. Cox gave an Account .to the Royal So¬ 
ciety, (Pbilof. Franf N° 108) “that having 
“ procured a large Quantity of Fern Afhes , 
“ from Fern burnt when between green and 
“ dry, he extracted their Salt in the common 
“ Manner with Water, and obtained feveral 
“ Pounds of Salt, after evaporating the Wa- 
P “ ter; 
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€t ter; the greateft Part of which, being firA 
“ dryed, he expofed to the Air, that it 
“ might become an Oil per deliquium . 
“ The Remainder of the Lixivium which 
“ continued fluid, being filtered whilft 
“ warm, was of a very red Colour, deeper 
“ than florid Blood and moll Clarets, and 
“ exceeding ponderous. The Colour fhew- 
te ed it abounded with fulphureous or oily 
“ Parts, and the Weight that it was highly 
“ Saturated with the faline. This ftrong 
“ Solution being put in a capacious Glafs r 
“ in five or fix Weeks depofited a large 
“ Quantity of Salt, at leafl: two Inches thick, 
“ over the Bottom of the VefTel. The 
** loweft Part of the Salt was of a dark Co- 
<f lour, as if fome Dirt or Dregs were mixt 
“ therewith, but the Surface next the Liquor 
" was. exceeding white; and there fprung 
“ out of the whole Mafs of Salt, at fmall 
•* Diftances from each other, about forty 
“ Branches, which (excepting the Colour) 
“ did mod exadtly refemble that Kind of 
“ Fern which is Angle like Polipody and not 
“ branched, fending out feveral Leaves on 
“ each fide from one Stem. They differed 
“ in Size, but were all alike in Figure, with- 
* c out the leafl: Variation : only fome emit- 
“ ted more Leaves from the Stem than 
“ others; which is alfo ufual in the natu- 
“ ral Fern. ” 

Dr, 
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Dr. Cox likewife adds, “that mixing equal 
“ Parts of Sal Atnmoniac and Pot-Afiies, the 
“ latter of which had a very ftrong ful- 
“ phureous Smell, yet feemed to abound 
“ with Salt considerably alkalized; the Mix- 
“ ture being put into a tall Glafs Body, im- 
“ mediately upon feeling the Heat a great 
“ deal of volatile Salt was fublimed, and in 
“ the Glafs Head he obferved, to his Sur- 
“ prize, a Foreft in Perfpedtive of Firs, 
“ Pines, &c. fo admirably delineated, as not 
“ to be excelled, if imitated, by the Pencil 
“ of the greateft Mafter.” 

Having left a fmall Quantity of Compound 
Syrup of Balfam in a Phial, that was fet by 
and forgot, with only a piece of Paper thruft 
into the Mouth ofitinftead of a Cork; when 
it came to hand two or three Months after, 
I found all the watery Part evaporated and the 
Sugar cryftalized at Bottom: and, what 
furprized me very agreeably, the faline Par¬ 
ticles of the Gums and Balfams, of which it 
was compofed, had fhot themfelves almoft 
intirely round the infide of the Glafs Phial, 
in the mod regular and pretty Configurations 
imaginable; and remained fo for a long time 
afterwards. 

The Activity and Volatility of Salts are 
wonderful, and I make no Doubt many en¬ 
tertaining Experiments might eafily be made 
by Intermixtures of vegetable and other 
S^lts, if any body who has Leifure would 
P 2 inten- 
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intentionally fet about it. Kircher fays, “ if 
“ you put into a wooden Tube, Tartar, 
“ Quick-lime,Salt, andtheUrine ofaWine- 
“ Drinker, reduced into one Mafs, which 
“ is to be hardened in the Sun and after- 
“ wards fet in a cold Cellar ; from the above- 
“ mentioned Mafs, by the Help of Salt- 
ce petre, you will fee Flowers branch out. 
“ And fuch is the Force of Nitre, that, if 
“ in a Glafs kept clofe fhut, you pour the 
il Juices of fome nitrous Flerbs on the above 
“ Mafs, the Nitre contained within it being 
“ pregnant with Spirit will force itfel'f 
“ through the very Pores of the Glafs.” 

CHAP. LV. 

Mifcellaneous Obfervations on Salts , &c. 

H AYING gone through the Courfe of 
my Experiments on faline Subftances, 
I propofe from thence to form a few Re- 
fledlions. 

As it has been plainly fhewn that the 
Particles of Salts, dijjblved and floating in a 
Menftruum, will by Precipitation, or an 
Evaporation of the Fluid, be brought toge¬ 
ther, and unite in Figures peculiar to their 
refpedtive Kinds, by fome certain Law of 
Nature, (call we it Attraction, or what we 
pleafe :) it feems reafonable to believe, that 
thofe cryftaline, mineral, or metallic fofftl 
Bodies which have a conftant and regular 

Con- 




Mifcellaneons Obfervations on Salts, &c. 213 
Configuration, derive their Figures from 
the Intermixture and Operation of Salts of 
fome Sort or other. For that Salts abound 
every where in the Earth, either at Reft 
and locked up in Minerals and other Bodies; 
or in a State of Adtion, being diffolved and 
carried along in Water or fome other Fiuid, 
is a matter beyond difpute. The finer Par¬ 
ticles of fuch Salts being diffolved in and 
riling with the Particles of Water *, float 
likewife in our Atmofphere in great Abun¬ 
dance, where by Heat and Cold, by a greater 
or lelfer Degree of Rarifadtion, as well as 
by other Accidents, they at different Times 
are (in the Air) brought together in greater 
Quantity, or become more difperfed and dif- 
fipated: whence conliderable Changes and 
Alterations are produced, fuch as Freezing, 
Hail, Snow, Lightning, Thunder, &c. But I 
fhall confine my Obfervations to the Effedts 
that are probably owing to faline Particles 
within the Bowels of the Earth, or very 
near the Surface thereof. 

Since we are acquainted with no Difl'ol- 
vents of Metals where Salts are not prin¬ 
cipally concerned, it is reafonable to fup- 
pofe, that in the Bowels of the Earth, Salts 
may likewife, when diffolved themfelves, 
have a Power of dilfolving metallic Sub- 
ftances; and afterwards, on the wrthdraw- 
P 3 ing 

* Vitriol, Alum, andNitre, arefo volatile, when diffolved, 
as to force through the clofell: Cork, or between the Bottle 
and the Cork, tho’ ever fo clofely Hopped. 
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jng of the Fluid, of uniting with the metallic 
Particles, and bringing them together in cer¬ 
tain Figures peculiar to fuch an Admixture, 
and more or lefs perfect according to the re- 
fpedtive Proportions of metallic, faline, and 
other Particles. Thofe curious Ramifications 
in the arborefcent filver Ore brought fromPzz- 
nama, which run through the Bed of Stone 
wherein it lies, may perhaps be owing to the 
Particles of that Metal having been diffolved 
by a vitriolic Menftruum, and carried along 
with it into the little Fiffures of the Stone j 
where as the Water evaporated, the Silver 
Particles were fhot out and difpofed by the 
vitriolic Salt, into Ramifications fa nearly 
refembling the Configurations of Vitriol. 
The Branchings of Copper and Iron (by fome 
imputed to a vegetative Principle) are pro¬ 
bably produced in a like Manner; and the 
Reafon why Gold is feldom or never found 
thus branched, but always in little Lumps or 
Granule, may perhaps be, that the Salts 
which diffolve other Metals are unable to 
feparate the Particles of Gold. 

Rock Salt , (which differs little or nothing 
from the Salt of Springs and of the Sea,) 
Vitriol and Alum , (of which, and alfo of 
Sulphur , the faline Acid, Chemifts tell us, 
is in all the fame) Nitre and Borax , are 
I think the only foflil or mineral Salts fpoken 
of by Writers; for Salt Ammoniac can hard¬ 
ly be accounted fuch. But it is impoffible 
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to fay what others befides thefe the Bowels 
of the Earth may contain, or how infinitely 
they may be compounded and diverfified. 
I ffiall make no Difficulty to fuppofe the 
component Particles of Spars, Cryftals, and 
precious Stones have been feparated and float¬ 
ing in fome Fluid, and brought together in 
the Shapes we fee them by certain Laws of 
Attraction, which in like Circumftances are 
conftant and unalterable. And as uniting 
in regular Order, and forming Mafles of 
Figures uniform and conftant , are the diftin- 
guiffiing Properties of Salts, (as the forego¬ 
ing Experiments fhew) the component Par¬ 
ticles of Bodies thus formed muft originally 
have been Salts, notwithftanding the Bodies 
fo compofed are indifTolveable : nor is the 
prefent fixt Condition of fuch Particles, or 
the Hardnefs of fuch Bodies, any conclufive 
Objection ; for the making of Ghfs fhews, 
that Salts may be rendered fixt, hard, and 
indifTolveable. I therefore apprehend that 
all cryftaline Matter , or the Particles of 
Matter whereof Spar, Cryftals, and precious 
Stones are formed, is originally a Salt, ac¬ 
cording to my Meaning of the Word ; and 
Linnczus is I prefume of fome fuch-like Opi¬ 
nion, fince in his Syjlema Naturae he places 
all precious Stones, even the Diamond itfelf, 
in his ClafTes of Salts. 

DoCtor Woodward likewife, though he 
fpeaks not of this cryftaline Matter as a Salt, 
P 4 imputes 
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imputes it to the Properties that Salts have, 
when he fays, the fhooting of any Metal -pro¬ 
ceeds generally , merely from Cryftal, combin- ' 
ing with it in the Concoction and Formation of 
the Mafs. And again. Metalline Matter , 
when pure andfimple , never foots into an an- 
gulated Figure, nor is indeed capable of doing 
that. The Bodies incorporated with Metals , 
and difpofng them tofoot into angulated Fi¬ 
gures, are either Sulphur (by which he mu ft 
mean the Sal Acidum of Sulphur) or Cry * 
flail. “ Iron concreting with Cryftal deter¬ 
mines it to a rhomboiaal Figure, Fin to a 
quadrilateral Pyramid, Lead to a cubic Form . 
If Cryftal be pure it fhoots into a fx-fded 
pyramidal Figure, or into a Pyramid erected 
upon a Column, each with fx Sides and An¬ 
gles i' He moreover fuppofes, “ the Bafts of 
all tranfparent Gems to be a cryftaline Mat¬ 
ter different in Hardnefs, and coloured by 
metallic Mixtures: Lead imparts a yellow. 
Fin •f' a black, Copper a blue or green, 
Iron a purple, an amethiftine, and various 
Sorts of red. The Figures of all angular 
opake Foffils are owing to the like cryftaline 
Matter, but in them the metallic Matter 
fo much exceeds the cryftaline, as to render 
the Body opake/’J 

That 

f And fometimes a yellow, as feveral large Grains of Tin 
in my PolTefiion prove. 

J See Woodward's Fodils, Vol. I. p. l88, and 220. 
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That the Shoots of Cryflals are formed in 
a Fluid Strongly charged with cryftaline 
Matter, will readily I believe be granted, and 
like wife that their Formation is nearly in 
the fame Manner as the Formation of the 
Cryflals of diffolved Salts. But perhaps it 
may be inquired in what Time this Opera¬ 
tion is brought about; and though that 
much depends on the Strength of the Solu¬ 
tion, and the Evaporation of the watery Part 
of the Fluid, there mull certainly be a Crifis 
when the Cryflals begin to form; after 
which, little Time perhaps is required to 
bring them to Perfection: for, when the 
floating Particles come within the Sphere of 
each other’s Attraction, th tyrufh together and. 
unite, according to their respective Figures, 
and that in a Short Time; as is plain m freez¬ 
ing, and in artificial Cryftalization, which is 
brought about in the fame Way. 

Great Difputes have arifen among Natu- 
ralifls concerning the Formation of Corals 
and Corallines *, under which Names Bodies 
of very different Contextures, Subfiances 
and Figures, are I think too indifcriminately 
included; their Appearance indicating not 
only a Difference in Species, but even in Ge- 
jius. Some infill on their being in general 

the 


* As I think it needlefs to enter into Particulars, by 
CWr and Corallines I intend, in general, whatfoever’ the 
Natural] its include under the Names of Cor allium. Mil - 
lepora, Madripora, Corallina, Sic. 
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the Work of little Animals , whilft others main¬ 
tain that they are all Sea-Plants. There 
may be found perhaps of both thefe Kinds : 
but is there not a 'Third, (I mean the Jlony 
Corals) whofe Produdion may be more a- 
kin to that of Minerals, and chiefly owing to 
the Operation of faline Particles incorporated 
with Jlony Matter ? 

The Rocks in the Sea on which thefe 
Corals are produced, are undoubtedly replete 
with mineral Salts , fome whereof near their 
Surface, being diflolved by the Sea Water, 
muft confequently faturate with their faline 
Particles the Water round them to a fmall 
Pittance, where blending with the * Jlony 
Matter with which Sea Water always a- 
bounds, little Mqfjes will be conftituted here 
and there and affixed to the Rocks. Such 
adhering Mafles may be termed Roots: which 
Roots attracting the faline and ftony Parti¬ 
cles, according to certain Laws in Nature, 

may 

• I call thofe Corals Jlony which have a Hardnefs like 
unto Stone ; and would be under ftood to mean hy Jlony Mat¬ 
ter, that Matter which conftitutes the Balls of fuch Corals ; 
without any critical Enquiry whether it is or is not different 
from that Kind of Matter whereof fome Stones are made. 

Dr. Woodward fays, “ the true marine Coral is.indeed a 
“ ftony Subftance, and of mineral Nature and Origin : the 
« conftituent Matter of it is beat off from the Rocks and 
« Cliffs, (where the Agitation of the Sea is great) borne 

“ thence, precipitated and affixed to Rocks, Stones, Shells, 

“ or other Things, where the Water is more ftill and calm. 
“ As it is of thefame Conftitution, fo it owes its Solidity 
“ and the Cohefion of its Parts to the fame Caufe that Stones 
“ and other Minerals do.” Hijl. FoJJils, Cla/s V. Vol. I. 
Jag. 129 . 
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may produce branched or other Figures , and 
increafe gradually by an Appofition of Par¬ 
ticles i becoming thicker near the Bottom 
where the faline Matter is more abounding, 
but tapering or diminifhing towards the Ex¬ 
tremities, where the mineral Salts mud be 
fewer, in proportion to their Diftance from 
the Rock whence they originally proceed. 
And the different Proportions of mineral 
faline Particles , of the Jlony or other Matter 
wherewith they are blended, and of marine 
Salt, which mud have a confiderable Share 
in fuch Formations, may occafion all the 
Variety we fee. Nor does it feem more dif¬ 
ficult to imagine that the radiated, fiarry , or 
cellular Figures along the Sides of thefe Co¬ 
rals, or at the Extremities of their Branches, 
may derive their Production from Salts in - 
corporated with fiony Matter, than that the 
curious Delineations and Appearances of mi¬ 
nute Shrubs and Moffes on Slates, Stones *, 
&c. are owing to the Shoots of Salts in¬ 
ter mixt with mineral Particles: and yet thefe 
are generally allowed to be the Work of 
mineral Steams or Exhalations; by which 
mud, I think, be meant the finefl Particles 

of 


* Let me not be mifunderftood to mean the ImpreJJions of 
Plants found frequently on Slates, Iron-Stones, &c. for fuch 
ImpreJJions are undoubtedly owing to the very Plants them- 
felves, whofe Figures they bear, having been lodged in the 
Matter whereof fuch Slates or Stones are made, whilft it was 
in a fluid or foft State ; which they ferve to prove it for¬ 
merly has undoubtedly been. 
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of fome Metal or Mineral incorporated with 
and brought into Adlion by a volatile pene¬ 
trating Acid, which carrying them along 
with it into the Fiffures at lead:, if not into 
the folid Subftance of fuch Stones or Slates, 
there determines them to fhoot into thefe 
elegant Branchings; after the fame Manner, 
and frequently in the fame Figures, as the 
Particles of Mercury , Copper , &c. are dif- 
pofed and brought together by the Salts in 
Aqua Fortis, of which an Account is before 
given pag. 196. 

Such as believe thefe Corals to be the 
Work of Infelts, ground their Opinion, 
(againd: many feeming Appearances to the 
contrary,) on the foie Suppofition that each 
of their Jiarry Cells or Hollows is inhabited by 
an Infeffi, who therefore was the Maker of it. 
I very readily believe Infects are frequently 
found therein j for the Works of God are all 
fubfervient to one another, fo as to compofe 
a perfect Whole; and as on the Earth mod: 
Kinds of Plants afford an Habitation for In¬ 
fells, it would be very drange if amongft the 
innumerable Animals in the great Sea, fome 
Species or other were not intended to dwell 
in thefe little Cells. But without objecting 
to the Difproportion between the Work and 
the Workmen, and that Animals fo exqui- 
iitely tender and delicate fhould yet be able 
to bring together and fafhion fuch large and 
heavy Maffes of Stone-like Matter, fince Na- 
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ture is every where wonderful; I fhall only 
remark, that were all thefe Cells filled with 
Animals, and efpecially the very large Cells 
in fome Corals, to which the Animals mult 
be fuppofed proportion ably large, it could 
fcarce have happened but that every Fifher 
for Coral, or whoever had feen a Branch of 
it in the Sea, mult likewife have feen thefe 
Animals. Befides, at different Times, there 
have been fome diligent Obfervers of Coral, 
whofe Notice thefe Animals have efcaped ; 
which renders it probable, that xh.o fcmeQeWs 
may be inhabited, the Generality of them 
are not. And as to forming Conclufions 
from the minute Corallines , whofe Subfiance 
and Figure bear not the leafl Refemblance 
to thefe, and infilling that becaufe the little 
Veflels or Cafes found on them are the Nejis 
and the Works of Infedls, therefore Infedts 
mufl have been the Fabricators of all the 
Corals; I fay, to conclude thus, is fome what 
over hafly and unphilofophical -j\ 

Though, 


t The Animals fuppofed to have formed Corals, or to have 
made their Nftes upon them, are, for want of knowing their 
proper and diftinguilhing Characters, called atprefent by the 
general Name of Polypes ; though perhaps their Species, Size, 
and Figure may be as different as the Corals themfelves are: 
but thefe Animals are defcribed by all who fpeak of them, as 
having Bodies fo extremely tender that a very flight Touch 
will lacerate or diforder them. They are alfo reprefentedas 
fxt to one Spot, with little other Motion than that of extend¬ 
ing their Arms or Bodies out of their Cells, or contrasting 
thernfelves and retiring therein at theApprehenfion of Danger. 
Creatures thus circumliancedfeem very little capableofcol- 
2 lecting 
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Though, living far from the Sea, I have 
never been able to examine Corallines juft 
taken from thence, I doubt not the Veraci¬ 
ty of thofe who fay, that on placing them 
conveniently in Sea Water, they have by 
dalles difeovered minute Polypes in every 
one of the little Vefiels: but thefe Veflels or 
Cafes are of a membranaceous Texture, tranf- 
parent, and in moft Particulars intirely differ¬ 
ent from the jlony Corals ; and even allowing 
them to be the Work and Nefts of Infedts, 
I am not yet, I muft confefs, intirely con¬ 
vinced that the whole Coralline is fo too; for 
in many of them a tough Stem, feemingly 
of like Confidence with that of other Sea- 
Produdtions acknowledged to be Plants, rifes 
from a Root or what appears to be fo, and 
branches out in fuch a Manner, that I be¬ 
lieve the moft accurate Examiner, void of 
any Hypothefs, would declare it to be vegeta¬ 
ble.—In fhort, there are wonderful Mix¬ 
tures in the Sea; Stones, Shells, and Plants, 

are 

letting and carrying a Jlony Matter, and raifing Edificest\\zre- 
with; and efpecially in fuch large Quantity, that comparing 
the Smallnefs of the Cells wherein thefe Creatures are fup- 
pofed to dwell, with the Bulk, Solidity , and Weight of the 
Roots and Branches of many of the Stony Corals, the greateft 
Part of it appears quite unnecelfarv. This is direttly con¬ 
trary to the Oeconomy of Nature, (frugal tho' fujficient) in 
the Shelly Cafes of the feveral Species of Vermiculi, in the 
Kabuli manni, the Pipe Corals, and the Habitations made 
by other fmall Jnfetts; all which, like the Honey-comb, are 
framed of as little Matter as poffible, thin, light and roomy, 
and appear to be what they are. I lhall only add, againft the 
Supposing all Corals to be made by Infetts, that fome Sorts 
have no Cells either on their Stems or Branches. 
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are frequently incrufted with the ftony Mat¬ 
ter that gives the Subftance to Coral and 
I make no Doubt that Millions of minute 
Animals find or build them Habitations both 
on the Corals and the Sea-Plants. 

But to leave a Digreffion, which is not 
perhaps quite foreign to my Subjed, and 
wherein I would not be thought to affirm 
any thing, but only to point out how the 
jlony Corals , which are certainly formed by an 
Apportion of Particles fome how or other 
brought together, (having no Fibres or Veflels 
to convey Juices for Nutrition or Increafe, 
and therefore being no Vegetables) may pof- 
fibly be produced with all their beautiful 
Regularity and Variety, even tho’on aftrid- 
er Enquiry they fhould not appear to be made 
by Infeds 

The Salts of Minerals and Vegetables float¬ 
ing in the Air produce a thoufand pretty Ap¬ 
pearances, when brought together and con¬ 
creted by Froft. I have feen, in Winter 

Time, 

t The Reader is intreated not to hurry over this Subjeft 
too haftily, but toexamine with due Attention the feveralSorts 
of Cryftals, Spars, &c. and he will find amongft them many 
whofe Shootings are as regular and uniformas thofe of Cereu, 
and their Variety perhaps as great; yet all thefe are allowed 
by Naturalijls to derive their Subftance and Form from 
cryjlaline Matter, combined with different Sorts or Propor¬ 
tions of metallic, Jlony, earthy, or other Subftances. Let him 
particularly examine and confider the Ludus Helmontii, the 
ftarry waxen Vein, the Erica-formis or Heath-like Spar, the 
vegetative Silver, Copper and Iron-ores, and all the regularly 
figured Cryftals, Spars, Marcafites and metallic ftodie*. 
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Time, formed in this Way, upon Win¬ 
dows, on wooden Pales, and fometimes 
on the Webs of Spiders, very elegant Re- 
prefentations in Miniature of Landfcapes, 
with Groves of Trees, and a feeming Variety 
of Shrubs and Herbs: but the moft charm¬ 
ing of this Kind I ever beheld uled to be on 
the Glafs Windows of a neceffary Houfe in 
the Country, owing I fuppofe to the addi¬ 
tional Intermixture of animal Salts. 

Copper Plates are very expenfive, and De- 
feriptions without them hardly intelligible, 
or I ffiould have added many curious Ob- 
fervations made on Mixtures of animal, ve¬ 
getable, and mineral Salts, (fome of which 
are in very few ■j- Hands) as alfo on the So¬ 
lutions of different Metals and Minerals by 
acid Spirits but thofe who know any thing 
of Chemiftry, or will beftow a little Time in 
the Study of Nature, will, I am perfuaded, 
in Confequence of the Hints here given, fug¬ 
ged to themfelves numberlefs Experiments, 
which if purfued may prove both profitable 
and pleafant. 

In ihort, Salts are the adive Principles 
whereby Nature performs Wonders; as is 
fuffidently 

f Particularly the Matron of Egypt , brought thence and 
given me by Dr. Pocock ; an alkaline Salt fermenting violently 
with Vinegar (whofe Shootings are very fingular) from Study 
in the Inland Parts of ylfia, given me by Sir Hans Sloane; the 
genuine Salts of mineral Springs in different Partsof theWorld; 
and many other Jaline Subfiances either in their natural State, 
or by human Art extra&ed or compounded. 
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fufficiently evident from that Variety of Fi¬ 
gures they produce, by combination with one 
another, or when incorporated with Sub- 
fiances of other Kinds. But this has given 
oOcafion for fbrne to objeCt, that the Figures 
of Salts cannot be determined, fmce the fame 
Acid diffolving different Bodies affumes dif¬ 
ferent Shapes. • Spirit of Nitre, fay they, 
for Inflance, having diffolved Copper fhoots 
into hexagonal Cryflals, having diffplved 
Iron into irregular Squares, arid forms triari- 
gular thin Cryflals after diffolving Silver. 
But waving all Difpute, which I fhall ever 
carefully avoid, dries not this feem a Proof 
father of their Conflancy than their Uncer- 
tanity? for the Shootings of pure Nitre ex¬ 
amined alone are crinilantly the fame; and 
are not the Cryflals produced in Spirit of 
Nitre when Copper , Iron, or Silver has been 
diffolved therein, always conflant to each re- 
fpeClive Metal, though different from one 
another? What greater Conjlancy than this 
can poffibly be expe&ed? and would it riot 
occafion much greater Uncertainty and Con- 
fufion were mixt and unfnixt Subfiances to 
put on the fame Forms?——It is likewife 
objeded, thdt their Figures vary if they are 
differently prepared : And this indeed 1 $ 
true. But as with the farrie Mixtures or 
Management they are found to produce thd 
fame Cryflals and Configurations, this Ob¬ 
jection has no Force; unlefs it bp to prove* 
Qc that 
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that the Figures they produce are diftinguijh- 
ing and injallible Marks of their different 
Degrees of Perfection, and that the Micro¬ 
scope may be of the utmoft Service to dis¬ 
cover Knavery and Impofition. 



ADVERTISEMENT. 

A S many of the Curious, who defire 
to keep Solutions of Salts in Readinefs 
for Examination, may chufe to fave them- 
felves fome Trouble; Mr. Cuff, Optician, 
againft Serjeants-lnn Gate in Fleet-Jlreet, can 
furnifh them with Boxes of different Sizes, 
neatly fitted with Phials and Slips of Glafs 
for that Purpofe. This may be an Eafe 
to them, and ’tis hoped will preve of fome 
Advantage to him. 
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INTRODUCTION. 

T HOUGH every Thing is alike eafy to 
an Infinite and Almighty Being, yet, 
according to human Comprehenfion, it ap¬ 
pears extremely wonderful, that we find, al- 
moft without Exception, in thefe Specks of 
Life whofeMinutenefs renders them almofi: 
imperceptible to the Eye of Man, a greater 
Number of Members to be putin Motion, 
more Wheels and Pullies to be kept going, 
a greater Variety of Machinery, an Appara¬ 
tus more complex and curious, a Plan feem-- 
ingly of deeper Contrivance ; in (hart, more 
Elegance aud Workmanfhip (if the Term may 
be excufed) in the Compofition, more Beauty 
and Ornament in the Finifhing, than are 
feen in the enormous Bulk of the Elephant, 
the Crocodile, and the Whale; compared 
with which, one would think them no lefs. 
the Effedt of a more exquifite and fupe- 
rior Art, than the Movements of a Watchu 
appear to be, on Comparifon with the. 
heels of a Coach or Waggon . 

0.3 


Thefe 
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Thefe Truths need no Proof to fuch as are 
acquainted with the Microscope, however 
incredible they may feem to others : that 
valuable Inftrument will fully convince us, 
that All the Works of the Creator well de- 
ferve our moft diligent Attention ; that Per¬ 
fection appears every where; that Minutenefs 
is no Mark of Meannefs ; and that nothing is 
fo little or fo low but that it can richly repay 
our Enquiries. Hereby we are likewise 
taught, that an Atom to Omiupotence is as a 
World, and a World but as an Atom; in 
the fame Manner as to Eternity one Day is 
as a thoufand Years, and a thoufand Years 
but as one Day. Every Species of thefe Ani¬ 
malcules may alfo ufefully ferve to correCt 
our Pride, and prove how inadequate our 
Notions are to the real Nature of Things : 
by making us feniible how little of the larger 
or fmaller Part of the Creation could poffi- 
bly be made for us ; who are furnifhed with 
Organs capable of difcer'ning to a certain De¬ 
gree only of the great or little , all beyond 
which is as much unknown, as far beyond 
the Reach of our Conception, as if it had 
never been. 

An Examination of the Variety and Beau¬ 
ty of th t Works of Nature mu ft afford the 
moft reafcnable Satisfaction to a contempla¬ 
tive Mind, as they ftrongly evince the Agen¬ 
cy and Omnipotence of the Deity. Proofs 
of fome all-powerful,, wife and good Being 

are 
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are indeed deducible from every thing 
around us, but the extremely Great and the 
extremely Small feem to furnifh the cleared 
and mod convincing ; and perhaps, if duely 
confidered, the Fabrick of a and the 

Fabrick of a Mite may be found equally 
driking and conclufive. 

Glasses difcover to us numberlefs Kinds 
of living Creatures, whofe Minutenefs ren¬ 
ders them abfolutely undifcernable by our 
naked Eyes, and God alone knows how many 
thoufand Kinds there may be, dill gradually 
decrealing in Size, which it is impoflible for 
us to fee by any Help whatever; to all thefe, 
however, we mud believe, from reafoning 
on what we know, that Providence has not 
only appointed the mod wife means for 
Propagation, Prefervation, and Happinefs, 
but has moreover adorned them with Beauty 
equal at lead to any thing our Eyes have ever 
feen. 

The fmalled living Creatures our Indru- 
ments can {hew are thofe that inhabit the 
Waters: for though poffibly Animalcules 
no lefs minute may fly in the Air, or creep 
upon the Earth, it is fcarce poflible to bring 
fuch to our Examinationbut Water being 
tranfparent, and confining the Creatures in it, 
we are able, by applying a Drop of it to our 
Glades, to difcover (to a certain Degree of 
Smallnefs) all that it contains. My Attention 
has been therefore applyed more particular- 

CL4 
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3 y to infpedt the Waters j in doing which I 
have been kindly affifted by feme ingenious 
Friends; and the following Plates and Sheets 
exhibit the Figures and Descriptions of fuch 
of the minute Inhabitants thereof as have 
fallen in my Way, and feemed to me the 
mod curious and extraordinary. And as 
Names are of the utmod Service to make 
People underhand one another, I hope to be 
indulged the Liberty of giving fuch to thefe- 
liitherto unnoticed Animalcules, as corre¬ 
spond in fome manner to their Appearances ; 
pven though I may not always have chofert 
the mod proper, 
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PART II. 
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CHAR I, 

Of the Hair -like Infett. 

T HE wonderful Animalcule I am go¬ 
ing to defcribe, was I believe firft 
taken Notice of by my curious Friend Mr. 
William Arderon, of the City of Norwich, be¬ 
fore fpoken of in this Treatife, who kindly 
lent me an Account thereof, together with 
many thoufands of the Creatures themfelves;. 
which came to me alive, in a Veffel of the 
fame Water they were found in, and lived 
with me feveral Weeks : whereby I had 
frequent Opportunities of being convinced 
how carefully he had obferved them, and 
likewife was enabled to relate many Parti¬ 
culars from my own Knowledge. 


This 
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This little Animal (theForm whereof may 
be feen PlateXX. N° I.) is extremely {lender, 
and not uncommonly one hundred and fifty 
times longer than broad. Its Refemblance 
to an Hair has induced us to call it the Hair* 
like Infett. The Body, or Middle Part, 
which is nearly Ifrait, appears in fome com- 
pofed of fuch parallel Rings as the Windpipe 
of Land Animals confiffi of, but feems in 
others fcaled, or rather made up of Rings 
.that obliquely crofs each other. This Dif¬ 
ference may be feen in the two Figures F, G. 
.Its two Ends are bent, or hooked, pretty 
nearly in the fame Degree, but in a Direction 
contrary each to other; and, as no Eyes can 
be difcerned, ’tis difficult to judge which is 
the Head or Tail. 

Its progreffive Motion differs from that of 
all Animals befides hitherto defcribed, for 
notwithstanding the Body is compofed of 
many Rings and Joints, it feems unable to 
bend at all, or move dire&ly forwards : but 
when it is inclinable to change its Quarters, 
it can move from Right to Left, or Left to 
Right, and proceed at the fame time back¬ 
wards or forwards obliquely. And this it 
performs, by -turning one End about, the 
Quarter of a Circle, as the Arc a b ffiews; 
■then it does the.fapie with the other End, 
: and io alternately ; whereby its Progreffion 
is in a diagonal Line, or from Corner to 
Corner; as whoever will take the Trouble 

to 
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to (hift the Points of a Pair'of Compares in 
that xVIanner may immediately be fatisfied. 

All its Motions are extremely flow, and 
require much Patience and Attention in the 
Obferver. It has neither Feet, nor Fins, nor 
Hairs,but appears perfectly fmooth and trans¬ 
parent, with the Plead bending one Way 
and the Tail another, fo as to be like a long 
Italian f: nor is any internal Motion, or par¬ 
ticularly opake Part to be perceived, which 
may determine one to fuppofe it the Stomach 
or other of the Inteftines. 

Thefe Creatures are fo fmall that Millions 
of Millions might be contained in an Inch 
Square. When viewed fingly, orfeparatedfrom 
one another, they are exceedingly tranfpa- 
rent, and of a lovely green; but like all other 
tranfparent Bodies, when Numbers of them 
are brought together they become opake, 
and lofe their green Colour, in proportion 
as the Quantity increafes, till at laft they ap¬ 
pear intirely black. 

They were firft difcovered in a Ditch at 
Norwich , one End whereof communicates 
with the River there, and the other End 
with a Second Ditch, into which feveral 
Kennels empty themfelves from different 
Parts of the City. The Length of this Ditch 
is at leaft an hundred Yards, and its Breadth 
nine : the Bottom, for more than a Foot in 
Depth, is covered with a blackifh green Sub¬ 
stance, in Appearance like a Mud, made up 

wholly 
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wholly of thefe and other Infedts, intermix-, 
ed with different Sediments from the Water, 
fie allures me, he has conftantly found much 
the greater Part of this black Matter to be 
really Infedts : but were they only one half 
or a quarter Part thereof, what Numbers 
beyond all Conception qiuft this Ditch con-, 
tain r 

It was Accident (whereto more Difcove-. 
ties have perhaps been owing than to Defign) 
that fortunately prefented thefe Animalcules 
to Obfervation.—My Friend having got 
fame Water from this Ditch, with Intent to 
examine by the Microfcope other Infedts he 
bad taken Notiee of therein, found before 
his Eyes a great Abundance of llender Hair¬ 
like Fibres, which he imagined to be the 
5terns or Roots of fome extremely fmaH, 
Water Plants, from their appearing to him, 
without any Life or Motion, tho’ he won¬ 
dered much at their Uniformity of Figure, 
Being however not fatisfied with a fingle 
View, but continuing them under the Mag¬ 
nifier, and looking at them now and then, 
he perceived that many of thofe feeming 
Flairs which he had feen before feparated 
from one another as at d, in N° II. were 
.{lowly drawing themfelves together in Com¬ 
panies as at e in the fame Number.—This 
gave him the firil Notion of their being liv¬ 
ing Creatures, and fet him upon watching 
them fo narrowly, that he was quickly con¬ 
vinced. 



Of the flair-like InfetH. 23^ 

Vinced, not only of their having Life, but 
likewife of their being able to change their 
Situation, either from Right to Left, or Left 
to Right, backwards, or forwards, at Plea- 
fure, in the Manner juft now defcribed. 

Being thus far fatisfied, he applied him- 
felf very diligently to examine the Structure, 
Motions, and other Properties of thefe mi¬ 
nute Creatures; and found, by viewing 
them feveral times, and through different 
Magnifiers, that altho’ they are moft com¬ 
monly compofed of little Ringlets, whofe 
Joynings appear like parallel tranfverfe Lines 
as at F, N° I. many however were feen 
amongft them, in which great Numbers of 
minute Rings feemed to crofsone another ob¬ 
liquely, and reprefented Scales, (vid.N °I.G.) 
but whether thefe are different Species or 
not muft ftill remain a Doubt. 

After putting a large Spoonful of the be- 
forementidhed black or father dark green 
thick Matter into a Glafs Jar, he filled it up 
with Water, very gently, as high as h, M 
III. then leaving the faid Matter to fettle and 
lie quietly at the Bottom of the Veffel, its 
Whole . Appearance prefently afterwards is 
Ihewn in the fame Glafs at /. 

The next Day, when he came to examine 
What had happened amongft thefe Myriads of 
little Animals, he found that a Multitude of 
them had, as it were by Agreement, placed 
themfelves on the Side of the jar, and ap¬ 
peared 
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peared marching upwards in Rows, after the 
Manner represented N° IV. L and that dome 
of them had travelled to the Diftance of 
three or four Inches, which confidering the 
Slownefs of their Motion, and their Method 
of moving forwards, muft be looked upon as 
a long Journey. 

In about two Days great Numbers had 
travelled up the ftde of the Jar, to above the 
Surface of the Water, as at i-N° JV: when 
after being expofed to the Air for a little 
while, their fine green colour became chang¬ 
ed into a m.oft beautiful Sky-blue. 

This fine dark green Matter or Congeries 
of Animalcules, is fo nearly equal to the 
Ipecific Gravity of Water, that at firft put¬ 
ting in, it either floats at Top, or continues 
at the Bottom, or in the Middle of the Jar, 
juft as Accident has difpofed it. But if Part 
of thofe that are fwimming at the Top of 
the Water have an Inclination to go down¬ 
wards, they form themfelves into a Sort of 
Line or Rope, which defcends extremely 
flow, till they arrive as low as they intend : 
And they are able to fufpend themfelves in 
the Water where they pleafe, and as long as 
they have a mind. Their Method of doing 
this is fhewn N° V. c c c. Thofe however 
who happen to be near the Side of the Jar 
move themfelves down thereon, and that 
commonly in a winding fcrew-Jike Manner, 
as n h N° V. is intended to reprefent.—Their 

Motion 
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Motion upwards in the like Order has been 
defcribed already, N° IV. 1 

A ftnall Quantity of this Matter having 
one Day been put into a Jar of Water, it fo 
happened that one Part thereof went down 
immediately to the Bottom, whilft the other 
Part continued floating upon the Top. All 
Things remained a good while in this Con¬ 
dition, until at lafl: each of thefe Swarms of 
Animalcules grew weary of its Situation, and 
had a Mind to change its Quarters. Both 
Armies, in fhort, began their March at the 
fame Time, againfl: the Side of the Jar; and 
as one proceeded upwards, and the other 
downwards, after fome Hours, they were 
near meeting about the Mid-Way ; as the 
Rout each of them appeared to take, foon 
after they began to move, made it very eafy 
to forefee they would. The Defire of know¬ 
ing in what Manner they would behave on 
this Occafion, engaged the Obferver to watch 
them with a careful Eye, and as they ap¬ 
proached ftill nearer, he beheld, to his great 
Surprize, the Army that was marching up¬ 
wards, open to the Right and Left, and leave 
a convenient Space for the Army that was 
marching downwards to pafs between its 
Wings. Thus without Confuflon or Inter¬ 
mixture each held on its Way : the Army 
that was going upwards marching in two 
Columns to the Top, and the other pro¬ 
ceeding with great Regularity and Order in. 
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Qne Column to the Bottom. N° VI. is a Re-* 
prfefentation of this amufing Accident, which 
ferves to fhew, that however mean or con¬ 
temptible thefe Creatures may appear to us, 
the Power that created them has not left 
them deftitute of Sagacity, to aflfociate toge¬ 
ther, and aft unanimoufly for the Benefit of 
the Community; both thefe Armies march¬ 
ing as regularly as if under the Direction of 
wife Leaders. 

When thefe Animalcules are taken from 
the Ditch, and any other Water poured up¬ 
on them, it is difficult to make them live 
twenty-four Hours; but when kept in fome 
of the fame Ditch-Water, they may be pre- 
ferved in good Condition for feveral Months. 
Though they never are; fo vigorous, nor fhew 
their Way of moving from Place to Place fo 
plainly, as when newly taken up.—Their 
Kind of Motion, as before defcribed, tnakes 
it evident, that if they move along the Side 
of a cylindrical Glafs Jar, either upwards or 
downwards, it rauft be in a Spiral Line; and 
fuch it is always found to be. 

It is not yet difcovered whether their Pood 
be Infefts exceffively minute; or Particles of 
Matter floating in the Water; neither do we 
know any thing concerning the Manner of 
their being propagated. They have as yet 
been taken notice of only in this Ditch, but 
'tis reafonable to believe that other Places of 
3 the 
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the like Kind, will, upon Examination, be 
found to produce thetn alfo, and even in 
great Abundance. 


CHAP. II. 

Of the Oat-Animal. 

I N the fame Ditch-water from Norwich 
came likewife great Numbers of the 
little Creatures, whofe feveral Appearances, 
w’hen examined by the Microfcope, are 
fhewn Plate X. N° vii. 

My curious Friend pointed it out to my 
Obfervation by the Name of the Oat-Ani¬ 
mal', and as, at firft View, it much refem- 
bles a Grain of that Sort, I fhall here de- 
fcribe it under the fame Name. 

This Creature is fo very fmall, that no 
true Judgment can be made of it, unlefs 
it be looked at through the greateft Mag¬ 
nifier, nor even then without coniiderable 
Attention. I commonly found two or three 
of them in a Drop of the Sediment, amongft 
Multitudes of the Hair-like Infccl , lying 
at the Bottom of the Water wherewith the 
,faid Sediment was diluted, upon the Plate 
of Glafs, without any vifible Motion Or 
Appearance of Life: being inclofed in a 
Bivalve-fhell, which the Animal can open 
or ihut as it is inclined; but which it 
R 
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conflantly (huts upon being difturbed, nor 
opens again until after having been quiet 
for fome Time. Its Appearance when £hut 
is pictured at fig. 1. 

-The-Shell is fo exquifitely thin, and con- 
fequently fo very tranfparent, as to be tra¬ 
ced out, when fhut, only by a faint Line 
on the Back, where the Car do or Hinge 
makes fome additional Thicknefs; but when 
open, the Edges of bath its Sides may be 
diflinguifhed plainly. The two Ends of 
the Shell can open, whilft the middle Part 
remains clofed, and in that Condition it is 
like the Pho las and fome Species of the 
Chama; but differs from them, in being 
able to fhut both Ends and alter the Fi¬ 
gure of its Shell, which they cannot do. 
This probably is performed by means of 
certain Articulations in the Shell, near its 
Extremities, which are too fine to be dif- 
cerned. When thefe Ends are open, the 
Creature frequently thrufls out, at each, a 
cylindrical flefhy Part, (as at fig. 2.) which 
may be fuppofed the Head and Tail; but 
their Minutenefs renders it hardly poffible 
to difcover any Difference between them. 
In this Pofture it is probable the Creature 
feeds, on that Provifion the Water brings > 
though it depends not wholly on fuch Ac¬ 
cident, for it can change its Place by Jerks, 
or Leaps, which it makes by the Adion 
of fome ftrong Mufcles in the two protruded 
'4 ' ‘ Parts, 
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Parts, whofe Spring throws it to theDiftance 
at leaf! of its own Shell’s Length every Time 
they are exerted. Thefe Leaps however 
have long Intervals between, and are never 
made till the Animal is perfectly undif- 
turbed. 

Both the Shell and Body are ufually fo 
tranfparent, that when the Shell is doled 
nothing can be perceived but a Sort of Shade 
within it: but, now and then, I have ieen 
the Body, plainly, through the Shell, in 
Shape as at fig. 3. 

Several of them have a Couple of very 
dark round Spots, one whereof is feem- 
ingly placed within each Side the Shell, 
as in fig. 4. Thefe I imagined to be 
compad Ligaments, ferving to open and 
fhut the Shell, and correfpondent to thofe 
that Oyfters, Mufcles, Scallops, &c. are 
furnifhed with for the like Purpofe. But 
when I obferved others of them, having 
three, four, or five of the fame round Spots, 
I began to think myfelf miftaken; and 
fhould rather fuppofe them concreted Bo¬ 
dies, fimilar to the Pearls bred in leveral 
kinds of Shell-fifh, did not the Regularity 
of their Pofition render this likewife a little 
improbable. 

One, having five Spots, with Its Shell 
gaping the whale Length, and both Ends 
thereof Jully extended in a ftrait Line, 
very different from what precede, is ex- 
^ 2 hibited 
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hibited^. 5. — In this Condition, which 
is not uncommon, it much refembles a Grain 
of Oats. 

I muft not omit to mention* another 
Variety amongft thefe Creatures, which the 
fig' 6, 7, and 8, are intended to explain. 
Here we fee a Couple of tranfverfe Lines, 
forming a kind of Zone acrofs the middle 
Part of the Shell, and feeming to fepa- 
rate the two Ends thereof. 

Fig. 6 and 8 have the two round opake 
Spots before defcribed. 

Fig. 6 and 7 fhew the Cardo of the Shell, 
but the fame is not feen in fig. 8. 

’Tis difficult to determine whether thefe 
are another Species, or only fome of the 
fame Sort of Animals in a different State 
or Condition. I much fulpedt they may 
be about carting their Shells, or perhaps 
diftempered, or even dead j for I have 
never feen any of them open their Shells, 
or make the leaft Motion,' though I have 
fometimes kept my Eye over them for 
above a Quarter of an Hour. 


CHAP. III. 

Eels in Pafie viviparous. 

T HE Anguilla, or little Eel-like Ani¬ 
malcules, which are frequently fo nu¬ 
merous in Jour Pafie th^t the whole Surface 

of 
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of it appears alive, and are feemingly of the 
fame Kind with thofe fometimes found in 
Vinegar, were fome of the firft minute 
Creatures the Microfcope was made u(e of 
to examine, and are dill the mod com¬ 
mon living Objects it is employed about j 
I fhould not therefore, after their having 
been fo long known, and fo often deicrib- 
ed, have introduced them here, had not a 
very pretty Difcovery made a few Years 
ago, by Mr. James Sherwood, an ingenious 
young Surgeon, rendered them the Sub¬ 
ject of a curious and entertaining Experi¬ 
ment. 

Separating one of thefe fmall Eels from 
a Number of others, in order to examine 
it by the Microfcope, and wounding it 
accidentally in the Belly, he took Notice 
that a long (lender Tube, doubled like an 
Intedine, proceeded from the Wound: 
of which informing Mr. Needham , it ex¬ 
cited their Curiofity to cut in two another 
Eel, near its Middle : when they difcover- 
ed a Number of living young ones , each 
inclofed in its proper Membrane, iiTuing 
from what now plainly (hewed itielf to be 
the Uterus. This induced him to make 
farther Trials, and finding ufually the fame 
Appearance, he thought proper to commu¬ 
nicate his Obfervations to his Friends, and 
afterwards to the Roval Society *. 

R3 

* Philof. Trafcf. N° 473. 
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I firft faw the Experiment with Mr. 
Sherwood, and having fince made it abun¬ 
dance of Times myfelf, am qualified tq 
direct t-hofe who may defire to be fatif- 
fied, how to perform it themfelves, with¬ 
out any great Difficulty. — Having taken 
up a very finall Quantity of the Pajie 
where theie Eels abound, on the Point of 
a Pin, or with a fharpened Quill, lay it 
on a Slip of Glafs ; and diluting it well 
with Water, many of them will become 
vifible to the naked Eye: then with the 
nib of a Pen cut to a very fine Point, and 
fhaved fo thin as to be extremely pliable, 
fingle out one of the -large#: Eels, and in- 
finuating the Point of the Pen underneath 
it, remove it into a very fmall Drop of 
Water, which you muff have ready pre¬ 
pared on another Slip of Glafs. When 
thus confined, it may eafily be cut afun- 
der, tranffierfely, by the Help of a good 
Eye and fteady Hand, with a Lancet or 
(harp Penknife; or if the Eye is deficient, 
a Hand-Magnifier will enable almoft any 
body to perform the Operation. As foon 
as the Parts are feparated, apply your Ob¬ 
ject to the Microfcope, and if the Divifion 
has been made about the Middle of the 
Animal, feveral oval Bodies of different 
Sizes will be feen to iffue forth. Thefe 
are young Anguilla , of different Degrees 
of Maturity, each whereof is coiled up and 
included 
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included in its proper Membrane, which 
is of fo exquifite a Finenefs as to be fcarce 
difcernable by the greateft Magnifier, while 
it inclofes the Embrio Animal. The largeft 
andmoft forward break immediately through 
this delicate Integument, unfold thenifelves, 
and wriggle about in the Water nimbly : 
others get out, uncoil, and move about 
more flowly; and the lead mature con¬ 
tinue intirely without Motion. The U- 
terus , or Vefifel that contains all thefe 
oval Bodies, is compofed of many Annulse 
or Ringlets, not unlike the Afpera Arteria 
of Land Animals, and it feems to be con- 
fiderably elaftic ; for as foon as the Opera¬ 
tion is performed, the oval Bodies are thruft 
out with tome Degree of Violence by the 
fpringing back or A&ion of this Bowel. 
An hundred and upwards of the young 
ones have been feen to ifiue from one 
tingle Eel, whereby the prodigious Increafe 
of them may be accounted for ; as pro¬ 
bably feveral fuch numerous Generations 
are produced in a Ihort Time. Hereby 
we alfo learn that thefe Creatures are not 
only like Eels in Shape, but are like wife 
viviparous as Eels are generally fuppofed 
to be. 

I fcarce know a more entertaining Ex¬ 
periment; and you’ll very feldom be dis¬ 
appointed, for they feem like EarA-v-ms 
to be all prolific, and unlefs by Accident 
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you cut one that has brought forth all its 
Young before, or make your Trials when 
the Pafte has been kept a very long Time, 
(in which Cafe I have found them fome- 
times unfruitful,) you’ll not fail of being 
diverted after the Manner above defcribed. 

One of the Anguilla , greatly magnified, 
and through the Body of which, before 
cutting, faint Traces of the young ones 
may be difcerned, is /hewn, N° VIH. 
Plate X. 

The fame, after being cut, with young 
ones iftfung from it, and the Uterus as it 
ufually appears, is reprefented in a Drop of 
Water, N° IX. 

This Difcovery is of more Confequencq 
than without due Qqnfideration it may feem 
to be ; for as tfiefe Animalcules are plain¬ 
ly viviparous, and bring forth living and 
perfect young ones in their Eel-like Form, 
it is highly improbable that they ever be¬ 
come Flies, or undergo any other Change j 
lince no Animal has been yet known to 
put on a new Shape after it has produced 
its Young, whether iq the Egg or other- 
wife. Therefore if thefe Anguilla never 
change to Flies, or lay Eggs, which this 
Experiment renders it very unlikely they 
fhould ever do, they can neither convey 
themfelves to any Diftance from the Pafte 
wherein they firft appear, nor be propa¬ 
gated by Eggs floating in the Air. The 
Queftion 
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Queftion then will be, by what Means they 
get into the Pajie at all: for fuppofing it 
pofiible they might have been in the Wheat, 
and have efcaped unhurt through the feve- 
ral Operations of grinding the Corn, lift¬ 
ing it, &c. it is fcarcely credible (in what¬ 
ever Condition they might remain in the 
Flour) that they fhould be able to endure 
boiling, without which, and that too for a 
confiderable Time, no good Pajie can be 
made. 

For my own Part, I muft acknowledge, 
that before this Difcovery I was ftrongly 
of Opinion that thefe Eels change into 
Flies $ as many Kinds of Worms found in 
Waters are well known to do, and in that 
State depofit their Eggs in whatever Places 
they find a proper Neft and Provifion for 
their future Offspring ; and this my Opi¬ 
nion I thought confirmed, by fometimes 
obferving very minute Flies, of a Size a- 
greeable to fuch a Suppofition, hovering 
about the Glades where Pajie with Eds 
was kept. But as bringing forth living 
young ones, in their Eel-like State, is a 
Fad beyond all Doubt, I muft believe the 
Flies I faw about the Pajie are Infeds of 
fome other Kind, and have no Relation to 
thefe Eels; unlefs we could imagine them 
to have a two-fold Method of Generation ; 
that is, to be both viviparous and oviparous, 
and to propagate both in the Eel and in 

the 
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the Fly State; which is too extraordinary 
a Particularity to be admitted without the 
£Lrongeft Proof *. 

Thefe Difficulties muft be left to future 
Enquiry; and I hope the Curious will en¬ 
deavour to folve them by careful Experi¬ 
ments and Obfervations. 


CHAP. IV. 

Eels in blighted Wheat . 

T HE Difcovery of a certain Kind of An - 
guillce , or Animalcules refembling£<?Zfy 
in blighted Wheat, was made accidentally 
by my very ingenous Friend Mr. Turberville 
Needham , in the Summer of the Year 1743, 
in the Manner defcribed by himfelf in his 
curious Book of New Microfcopical Difco- 
‘veries ■f*. 

Thefe Animalcules are not ufually lodg¬ 
ed in fuch blighted Grains of Wheat as are 
covered externally with a Soot-like Dull, 

(whofe 

* Meutzeliiis publiihed Obfervations made on the Procefs 
of the Transformation of Eelf'in Vinegar, which, he tells the 
World, he faw iffue in Flies ; which Flies did afterwards lay 
their Eggs in the Vinegar, £ $c f And he has given Draw¬ 
ings of the faid Flies with his own Hands. On the contrary, 
D. Marcus Antonins Cellius affirmed to the Phyfico-mathema¬ 
tical Society at Rome, Anno 1688, that with very good 
Microfcopes of his own making he fqund the Eels in Vine- 
gar to he viviparous. 

-) Vid. Nev.MicrofcopicalDijcoveries by Mr. Needham, pag. 8^. 
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(whofe Infide is likewife frequently convert¬ 
ed into a black Powder :) but abundance of 
Ears may be obferved in fome Fields of 
Corn, having Grains that appear blackifh, as 
iffcorched; and fuch when opened are found 
to contain a foft white Subftance, that atten¬ 
tively examined feems to be nothing elfe 
but a Congeries of Threads, or Fibres, lying 
as clofe as poffible to each other in a paral¬ 
lel Direction, and much refembling the un¬ 
ripe Down of fome Thirties, on cutting open 
the Flower-Heads before they begin to blow. 
This fibrous Matter difcovers not the lead: 
Sign of Life or Motion unlefs Water be ap¬ 
plied to it; but immediately on wetting, 
(provided the Grains of Wheat are newly 
gathered) the fuppofed Fibres feparate, and 
prove themfelves to be living Creatures, by 
Motions that at firlf are very languid, but 
gradually, become more vigorous, twilling or 
wriggling themfelves fomewhat in the Man- 
, ner of the Eels in Parte, but always much 
flower tnan they, and with a great deal lefs 
Regularity 5 for in them the Head and Tail 
are conftantly moving, contrary wife, and 
alternately, with the fame Kind of bending 
or Undulation in the Bodies of them all ; 
whereas the Animalcules we are now de- 
n ° Uniformit y in their Motion, 

different T° Extremitles Sometimes 
d fferently and foinetimes in the fame Di¬ 
rection, 


If 
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If the Grains of Wheat are grown dry by 
keeping, and you cut them open in that 
Condition, the fibrous Matter is very diftin- 
guifhable, and on putting Water to it will 
feparate with great Readinefs, and feem like 
fine Tubes or Threads tapering at both 
Ends: but not the lead: Motion or Symptom 
of Life will be perceived till they have been 
in Water for feveral Hours; nay, frequently 
they will never revive or come to move at 
1 ajl. Rut if the fame Grains be fteeped in 
Water for fome Hours, or buried for three 
or four Days in Earth, till they are fully fa- 
turated with Moifture, and then opened 
with a Penknife, on taking out a fmall Por¬ 
tion of the White Matter carefully, and 
Ipreading it thin upon a Slip of Glafs, the 
Animalcules may be feen bundled together, 
and extended longitudinally, but without 
‘ Motion; and though upon the Application of 
Water, they will not revive fo foon as thofe 
taken from frefh Grains, whofe Moifture 
has never been exhaled ; yet, after abiding 
an Hour or two in Water, 1 have conftantly 
found them alive and vigorous ; and that, 
notwithftanding the Grains have been kept 
in a dry Condition even for fome Years; of 
which I have a remarkable Inftance now be¬ 
fore me. 

In the Month of Auguft 1743, a f ma ll 
Parcel of blighted Wheat was fentby Mr. Need¬ 
ham to Martin Folkes , Efq; Prefident of 

the 
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the Royal Society, (with an Account of his 
then new Diicovery:) which Parcel the 
Prefident was pleafed to give me, defiring 
I would examine it carefully. In order fo 
to do, I cut open fome of the Grains that 
were become dry, took out the fibrous Mat¬ 
ter, and applied Water to it on a Slip o* 
Glafsj but could difcern no other Motion 
than a Separation of the Fibres or Threads ; 
which Separation I imputed wholly to an 
Elafticity in the Fibres; and perceiving no 
Token of Life, after watching them with 
due Care, and repeating the Experiment till 
I was weary, an Account thereof was 
written to Mr. Needham; who having by 
Trials of his own found out the Caufe of 
this bad Succefs, advifed me to fleep the 
Grains before I fhould attempt to open them ; 
on doing which I was very loon convinced 
of his Veracity, and entertained with the 
pleafing Sight of this wonderful Phenome¬ 
non. Since then I have made Experiments 
at different Times with Grains of the lame 
Parcel, without being difappointed fo much 
as once, and particularly on the fourth Day 
of July 1747, finding fome of the fame Par¬ 
cel left, I foaked a Couple of Grains in Water 
for the Space of thirty-fix Hours, when be¬ 
lieving them fufficiently moiftened, I cut 
one open, and applying fome of the fibrous 
Subftance to the M crofcope in a Drop of 
Water, it feparated immediately, and pre¬ 
sented 
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fented to my View Multitudes of the An¬ 
guilla t lying as reprefented N° X, B, with¬ 
out the lead; Motion or Sign of Life. But 
Experience having taught me by former 
Trials, that they might notwithstanding 
poffibly revive, I left them for about four 
Hours, and then examining them again, 
found much the greateft Number moving 
their Extremities pretty brilkly, and in an 
Hour or two after, they appeared as lively 
as thefe Creatures ufually are. Mr. Folkes 
and fome other Friends were Witneifes of 
this Experiment. 

We find an Inilance here, tha t Life may 
be fufpended and feemingly dedroyed; that 
by an Exhalation of the Fluids necelfary to 
a living Animal, the Circulations may ceafe, 
all the Organs and Velfels of the Body may 
be fhrunk up, dried, and hardened \ and yet, 
after a long while. Life may begin a-new to 
actuate the fame Body; and all the animal 
Motions and Faculties may be redo red, 
merely by replenifhing the Organs and .Vef- 
fels with a frelh Supply of Fluid. Here is, 
I fay, a Proof, that the Animalcules in the 
Grains of blighted Wheat can endure hav¬ 
ing their Bodies quite dried up for the Space 
of four Years together, without being there¬ 
by deprived of their living Power: and 
lince, after they are become thus perfectly 
dry and hard, there feems little room for 
farther Alteration, unlefs their Organs Ihould 

be 
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be broken or torn afunder ; may they not 
poffibly be reftored to Life again, by the 
fame Means, even after twenty, forty, an 
hundred, or any other Number of Years, 
provided their Organs are preferved intire ? 
This Queftion future Experiments alone can 
anfwer. 

Some late Difcoveries ferve to fhew our 
Ignorance concerning the real Efience and 
Properties of what we term Life; and, if 
modeflly confidered, may contribute fome- 
what towards improving and inlarging our 
Ideas of it. Thefe Anguilla, the Wheel A?ii- 
maly and I doubt not many other Kinds 
hitherto unobferved, are able to inftrudt us, 
that Life, or the living Power, may be fuf- 
pended or ceafe to adt for a Length of Time, 
and yet afterwards may be refored to its 
former Vigour. The cutting of the Polype 
and < Star-Fijh into Pieces, the Continuance 
of Life in thofe Pieces, and their reproduc¬ 
ing all the Parts nec-eiTary to. make each of 
tnem a perfect Polype or Star-Fijh, prove 
beyond all Contradiction, I will not fay that 
Life itfelf may be divided, (-left I (hould give 
Offence,) but that an Animal poffefd f Life 
may be cut afunder, and the Parts thereof 
live afterwards, quite feparate from and ab- 
folutely independent of one another; that all 
the Members wanting to each Part may be 
reproduced ; that, in Time, each Part may 
become as large an Animal, and as perfedf 
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to all Appearance, as that of which it wjts 
no more than a maimed and imperfect 
Part-f-; and befides all this, that they may 
multiply, and produce young ones, in as 
great Numbers, and after the fame Manner, 
as thofe of that Kind that were never cut.—. 
Thefe are Truths, the Belief whereof would 
have been looked upon fome Years ago as 
only fit for Bedlam. 

What Life really is, feems as much too 
fubtile for our Underftanding to conceive or 
define, as for our Senfes to difcern and ex¬ 
amine. We have, I think, no Criterion or 
fenfible Proof whereby to diftinguifh Life, 
but Motion ; and there certainly are Motions 
fo extremely languid, that they can neither 
become the Objedt of our Eyes or our I- 
deasj therefore were Motion infeparable 
from Life, (which is a Point we cannot I 
think determine) both might pofiibly exift 
in many Bodies where we fuppofe them 
not. But whatever be the Ljfence of Life, 
it is perhaps not to be deftroyed, or really 
injured, by any Accidents that may befall 
the Organs wherein it a£ts, or the Body it 
inhabits. Dr. Butler, the late Bifhop of Dur¬ 
ham, in his ingenious Analogy of Religion to 
the Confeitution and Courfe of Nature, gives it 
as his Opinion, pag. 21, that “ We have no 

“ more 

t The Curious may confult on this Subject Dr, ParfonsV 
Obfer'vations on the Analogy between the Propagation of Anu 
totals and Vegetables, pag. 200, &c. 
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te more Reafon to think a Being endued 
<s with living Powers, ever lofes them, dur- 

ing its whole Exigence, than to believe 
<e that a Stone ever acquires them .”—•“ The 
<x Capacity of exercifing them for the pre- 
“ fent, as well as the actual Exercife of 
<f them, may be fufpended, (fays he, pag. 

22.) and yet the Powers themfelves re- 
( * main undeftroyed.” 

But leaving a Subject of which we 
know fo little, to fpeak fomething farther 
of our Anguilla ;:—It appears plainly from 
the foregoing Experiments, that when the 
blighted Grains of Wheat have been kept 
a long Time, and the bodies of thefe Ani¬ 
malcules are confequently become extreme¬ 
ly dry, the Rigidity of their minute Vef- 
lels requires to be relaxed very gently, 
and by exceeding flow Degrees; for we 
find, that on the Application of Water 
immediately to the Bodies of thefe Ani¬ 
malcules when taken from the dry Grains, 
they do not fo certainly revive, as they do 
if the Grains themfelves be either buried 
in Earth or fteeped in Water for fome 
Time before they are taken out. The Rea¬ 
fon of which moft probably is, that too 
fudden a Relaxation burfts their delicate 
and tender Organs, and thereby renders 
them uncapable of being any more em¬ 
ployed to perform the A&ions of Life. 
And indeed there are always fome dead 
S ones 
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ones among# the living, whofe Bodies ap¬ 
pear burften or lacerated, as well as others 
that lie extended (in the Manner fhewn be¬ 
fore N e X. B.) and never come to Life, 
though we can’t difcover any fenfible Injury 
they have received. 

Some Difcretion is needful, to adapt the 
Time of continuing the Grains in Water 
or Earth to the Age and Drynefs of them; 
for if they are not opened before they have 
been too much or too long foftened, the 
Animalcules will not only feem dead, but 
will really be fo. Of the two Grains I 
mentioned to have been four Years old when 
put to foak, I opened one after it had lain 
thirty-fix Hours, and the Event was as al¬ 
ready related : the other I let lie for above 
a Week, and on opening found all the An - 
guillce near the Hufk dead, and feemingly 
in a decayed Condition ; but great Num¬ 
bers iflued alive from the Middle, and 

moved themfelves brifkly.--Unlefs the 

Hulks are opened to let thefe Creatures 
out after they have been fteeped, they all 
inevitably perifh in them ; and when taken 
out and preferved in Water, if the Hulks 
are left with them, they will die in a few 
Days j but otherwife they will continue 
alive in Water for feveral Months together, 
and fhould the Water dry away, may be 
revived again by giving them a frefh Sup- 
ply. 


Since 
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Since the Animalcules we find in blighted 
Wheat , as well as thofe in four Pajie , are 
of an Eel-like Figure, it might be very 
eafy (by fuppofing them both the fame) 
to form plaufible Conjectures concerning 
the Production of Eels in Pa/le, a Particular 
which at prefent feems fo difficult to be ac¬ 
counted for: but as Truth ought to be the 
only ObjeCt of our Enquiries, I think myfelf 
obliged to fihew wherein they differ, left 
others, who may not have the Opportunities 
or take the fame Pains to examine them, 
Should poffibly be milled into fuch Miftakes 
by their being fomewhat alike. 

It is evident at firft Sight, on their be¬ 
ing viewed and compared together, that 
the Anguilla of blighted Wheat are in gene¬ 
ral longer and a great deal llenderer than 
thofe in Pajie, that their Motions are alfo 
much flower, lefs vigorous, and more di- 
verfified: not inceffantly wriggling the 
Head and Tail, as the Pajie-Anguilla do, 
but lying fometimes motionlefs, and coiling 
themfelves at other Times, more in the 
Manner of Serpents than Eels. They are 
alfo more tranfparent, and efpecially for 
fome Length from the two Extremities ; 
but the moft diftinguilhing Mark of all, 
is a very clear Part about the Middle of 
their Bodies, which approaches to an 
oval Figure when viewed in fome Dire<Si- 
ons, tho’ it more frequently appears tri- 
S 2 angular. 
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angular, from its being prefented Side-ways 

to the Eye. 

A B (Plate X. N° X.) reprefent a Couple 
.of thefe -Anguilla. The Figure B {hews 
how they lie extended, when they firft 
are taken out from the Grain, and feparate 
in a Drop of Water, either before they 
begin to move, or when they are really 
dead. 

A reprefents one of them alive and vigo¬ 
rous, and endeavours to {hew the Manner 
of its moving. The tranfparent triangular 
Spot is pointed out in both o o. 


CHAP. V. 

Of the Proteus. 

N one, of the many different Animal¬ 
cules I have yet examined by the 
Microfcope, has ever afforded me half 1 the 
Pleafure, Perplexity, and Surprize, as that 
I am going to defcribe at prefent: whofe 
Ability of affuming different Shapes, and 
ihofe fo little refembling one another, that 
nobody (without actually feeing itsTransfor- 
mation performed under the Eye) would be¬ 
lieve it to be the fame Creature, has given me 
reafon to diftinguilh it by the Name of the 
Proteus. 

When Water, wherein any Sorts of Ve¬ 
getables 
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getables have been infufed, or Animals pre- 
ferved, has flood quietly for Tome Days or 
Weeks, in any Glafs, or other Vefiel, a 
flimy Subftance will be collected about the 
Sides; fome whereof being taken up with 
the Point of a Penknife, placed on a flip 
of Glafs, in a Drop of Water, and looked 
at through the Microfcope, will be found 
to harbour feveral Kinds of little Animals 
that are feldom feen fwimming about at 
large. The Infecfl we are treating of is one 
of thefe ; and was difeovered in fuch Slime¬ 
like Matter, taken from the Side of a Glafs 
Jar, in which fmall Fiflies, Water-fnails, 
and other Creatures had been kept alive 
two or three Months, by giving them frelh 
Water frequently; though the Sides of 
the Jar had feldom or never been wiped or 
cleaned. 

Having one Evening been examining a 
little of this Slime, which I found plenti¬ 
fully flocked with feveral Kinds and Sizes 
of Animalcules that were to me no Stran¬ 
gers, fuch as Bell- Animals , Wheel-Animals, 
Funnel-Animals, and others whereto as 
yet no Names are given; I was diverted 
with the fudden Appearance of a little Crea¬ 
ture whofe Figure was intirely new to me, 
moving about with great Agility, and hav¬ 
ing fo much Teeming Intention in all its 
Motions, that my Eyes were immediately 
fixed upon it with Admiration. Its Body 
S3 in 
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in Subfiance and Colour refembled a Snail’s s 
the Shape thereof was fomewhat elliptical* 
but pointed at one End, whilft from the 
other a long, flender, and finely propor¬ 
tioned Neck dretched itfelf out, and was 
terminated with what I judged to be an 
Head, of a Size perfectly datable to the 
other Parts of the Animal. In fhort, with¬ 
out the lead: Fancy, which is ever care-, 
fully to be guarded againd in the Ufe of the 
Microfcope, the Head and Neck and indeed 
the whole Appearance of the Animal had. 
no little Refemblance to that' of a Swan ; 
with this Difference however, that its Neck 
was never raifed above the Water, as the 
Neck of a Swan is, but extended forwards, 
or moved from Side to Side, either upon the 
Surface of the Water, or in a Plane nearly 
parallel to the Surface thereof. 

N° XI. Plate X. i. is an exadt Reprefen- 
tation of this extraordinary Animal the fird 
Time I ever faw it. 

Its Size was about equal to that of the 
Wheel-Animal whofe general Form may 
be didinguifhed well enough by the fourth 
Glafs of Mr. Cuff’s Microfcope , though the 
firffl is neceffary to form a Judgment of 
its feveral Parts, It fwam to and fro with 
great Vivacity, but dopped now and then 
for a Minute or two, during which Time 
its long Neck was ufu^lly employed, as far 
as it could reach, forwards, and on every 
3 Side, 
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Side, with a fomewhat flow but equable 
Motion, like that of a Snake, frequently 
extending thrice the Length of its Body, 
and feemingly in fearch of Food. Fig. 2. 
attempts to fhew it as thus defcribed, but 
is unable to exprefs the curious Turn and 
Elegance of its Shape. 

I could difcern no Eyes, nor any Opening 
like a Mouth in what appears to be the Head; 
but its Addons plainly prove it an Animal 
that can fee; for notwithftanding Multi¬ 
tudes of different Animalcules were fwim- 
ing about in the fame Water, and its own 
progreffive Motion was very fwift, it never 
flruck againft any of them, but direded its 
Courfe between them, with a Dexterity 
wholly unaccountable, fhould we fuppofe it 
deftitute of Sight. 

This Creature feemed to me fo extraor¬ 
dinary, I could not forbear calling all my Fa¬ 
mily to fee it. And after having viewed it 
by the fourth Magnifier , that being the Glafs 
I was ufing when I firft difcovered it, we 
were very defirous to examine it more ftrid- 
ly by enlarging it ftill more. Being there¬ 
fore obliged to fhift the Glafs, which took up 
fome little Time, I loft my Animal as unac¬ 
countably as I had found it; all the Search I 
could make, for Half an Hour at leaft, being 
unable to difcover any thing bearing the leaft 
Refemblance to it: tho’ I replaced the Glafs 
I had employed before, and carefully travel- 
S 4 ed 
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ed over the whole Drop a great Number 
of Times. All I found remarkable there¬ 
in, but which I regarded very little, was 
a pretty large Animalcule, that I remem¬ 
bered to have feen before what I was 
now feeking for had prefented itfelf to View? 
and whofe Appearance was as at fig. 3. 
In a Word, after much Pains to no man¬ 
ner of purpofe, concluding my new Ac¬ 
quaintance irrecoverably loft, though I could 
not conceive how, I put the Microfcope 
afide, very much difappointed and difta- 
tisfied. 

A Fortnight or three^Weeks after, exa¬ 
mining fome more of the fame flimy Mat¬ 
ter, I was again furprized and pleafed with 
another of thefe Animals, that ftarted up 
under my Eye, and fwam about as the for¬ 
mer had done: but the Water it was in be¬ 
ginning to dry away, and being employed a 
few. Moments in adding a frefh Supply, I 
loft it as ftrangely as I had done before, and 
looked for it again to as little purpofe, till 
my Patience was wearied out. 

Frequently, after this, I examined the 
fame Matter, in hopes of finding fome of 
thefe little Creatures, but all my Endeavours 
proved fruitlcfs; and, therefore, as I could 
give no better Account of them, I determi¬ 
ned not to mention them at all. But one 
Njght, {hewing fome other Animalcules in 
the beforementioned Slime, to my ingenious 

Friend 
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Triend Mr. Turberville Needham , (whofe 
long Acquaintance with the Microfcope has 
made him equal at lead; to any body in the 
Knowledge and Ufe thereof,) we fortunately 
and unexpectedly difcovered one of thefe, and 
refolved to watch it carefully by turns, and 
fatisfy ourfelves concerning it as far as pof- 
fible. Nor indeed were our Precautions need- 
lefsj for when it had been fwimming about 
a confiderable while (in the Poftures repre- 
fented by fig. 1 and 2.) we beheld it on 
a fudden draw in its Neck and Head in the 
Manner that a Snail does, fo that both of 
them difappeared intirely : its Body became 
then more opake, was fhaped as fg 3. and 
moved about very flo wly with the large End 
foremoft. 


I was now fufficiently convinced bow I 
had been before deceived by the Animal’s 
difappearing in one Shape, ana appearing in 
another fo extremely different The Dif- 
covery we had made rendered u- more ea¬ 
ger to difcover farther, and ch on ea -s 
not to leave it till it fhould re-af ^e its to r- 
mer Shape. But we were (fill more fur- 
prized when inftead of fo doing, we faw a 
( th °ugh quite unlike what it 
had before) thru fling itfelf out a little v , . 

Wh l C X rrn ^J°° n W eared W i 
with a Wheel-like Piece of Machinery 

quick Motions whereof drew a Cum ; 
Water to it from a confiderable D : 

The Animal in this Po/fure is fhewr 
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Having often pulled in and thruft out this, 
fhort Head, fometimes with and fometimes 
without the Wheel-work , the Creature, as if 
xveavy, remained motionlefs for a while, and 
then very flowly protruded its long Neck un¬ 
der its own Body, as a tfg. 5; foon after which 
it fwam backwards and forwards extending its 
Neck, and turning it about every way with 
wonderful Agility, as if in fearch of Prey. 
Twice or thrice it altered the Form of its 
Body, and difpofed its long Neck in the 
Manner of fig. 6. 

Being now without Fear of lofing our Ob¬ 
ject, we changed our Glalfes feveral times, 
and continued our Obfervations till we were 
fully fatisfied of its Transformation; and the 
Figures herewith given were taken by my 
Son, (who has been much ufed to make 
Drawings from the Microfcope) during this 
Examination. 


CHAP. VI. 

Of the Wheeler, or Wheel Animal. 

T HE Royal Society having been pleafed 
to accept very favourably a Defcrip- 
tion of this little Creature, addreffed to 
Martin Folkes , Efq; their worthy Prefident; 
as I find no Reafon fince that time for alter¬ 
ing any Part thereof, I fhall give it here in 
the fame Form and Words. 

T O 
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T O 

martin folkes, e% 

Prefident of the Royal Society. 

London* January 16th, 1744-5. 

SIR , 

I Take the Liberty to lay before you the 
beft Account my Obfervat;ons can at 
prefent furnifh out, concerning that won¬ 
derful Water Infedt the Wheel Animal* which 
you and feveral other of my curious Friends 
belonging to the Royal Society have often 
done me the Honour to examine by my 
Glades, and admir along with me: and as 
it is extremely difficult to convey by Words 
only any true Idea of a Creature fo very ex¬ 
traordinary, I have added exadt Drawings 
of its different Forms, Poffures, and Ap¬ 
pearances; in hope, by that Means, of be¬ 
ing underftood by thofe who have never 
feen the Subjedt, as well as approved of by 
thofe that have : in Cafe you fhafi juc e thefe 
Lines worthy to appear where you prelide* 
This wonderful little Infedt is found In 
Rain Water, that has flood fome Days In 
Leaden Gutters, or in Hollows of Lead on 
the Tops of Houfes, or in the Slime ( 

dimen t 
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diment left by fuch Rain Water j and if 
carefully fought after may be found alfo in 
other Places. Mr. Leeuwenhoek , that di¬ 
ligent Searcher into Nature, was the firft 
Difcoverer of it about fifty Years ago, {viz. 
in the Year 1702) foon after which he com¬ 
municated an Account and Drawing thereof 
to the Soya/ Society: both which may be feen 
in the 295thNum. of the PhilofophicalTranf- 
aSlions. What Regard was then paid to his 
curious Difcovery I am wholly ignorant, but 
probably it was looked upon as a Matter of 
great Difficulty to find the Animal, and for 
that Reafon little or no Enquiry was made 
after it, by the few who then amufed them- 
felves with Microfcopes: however, from that 
Time till within thefe few Years (that Peo¬ 
ple have begun to think the Works of their 
Creator, however minute, not unworthy of 
their Notice,) I queftion very much whether 
it has ever been feen by any one in England . 

In order, therefore, to gratify the laudable 
Curiojity which at prefent diffufes itfelf a- 
mongft us, and feems the happy Omen of 
great Improvements in the Knowledge of 
Nature, I have not only ffiewn this amazing 
Animal to Numbers of Gentlemen at my 
own Home, but having by the Affiftance of 
a more convenient Microfcope for the Purpofe 
than Mr. Leeuwenhoek probably was Mailer of, 
examined it with the ftridleil Attention, un¬ 
der 
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der all its various Appearances, and made fe- 
veral Obfervations thereon more than he has 
left us, the fame Motive induces me to give 
the beft Account thereof I can. 

I call it a Water Animal, becaufe its Ap¬ 
pearance as a living Creature is only in that 
Element. I give it alfo for Diflin&ion fake the 
Name of Wheeler, Wheel InfeB or Animal 
from its being furnifhed with a pair of In- 
ftruments, which in Figure and Motion ap¬ 
pear much to refemble Wheels. It can, 
however, continue many Months out of Wa¬ 
ter, and dry as Duft; in which Condition 
its Shape is globular, its Bignefs exceeds not 
a Grain of Sand, and no Signs of Life ap¬ 
pear. Notwithstanding, being put into Wa¬ 
ter, in the Space of Half an Hour a languid 
Motion begins, the Globule turns itfelf about, 
lengthens by flow Degrees, becomes in the 
Form of a lively Maggot , and mofl: common¬ 
ly in a few Minutes afterwards puts out its 
Wheels, and fwims vigoroufly through the 
Water in fearch of Food; or elfe, fixing by 
Its Tail, works them in fuch a Manner as to 
bring its Food to it. But fometimes it will 
remain a long while in the Maggot Form, 
and not (hew its Wheels at all. •——The 
Drawings reprefent thefe different Changes; 
and I hope to fhew how they are performed. 

If the Water flanding in Gutters of Lead, 
or the flimy Sediment it leaves behind, has 
any thing of a red Colour, one may be almofl: 

certain 
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certain of finding them therein*, and, if 
in Summer, when all the Water is dried 
away, and nothing but Duft remains, that 
Duft appears red, or of a dark brown* one 
fhall feldom fail, on putting it into Water, to 
difcover Multitudes of minute reddiih Glo¬ 
bules, which are indeed the Animals, and 
will foon change their Appearance, in the 
Manner juft now mentioned. 

The Minutenefs of thefe Animals makes 
it almoft impoffible to know whether you 
have them in the W^ater or not, without ex* 
amining it by Glafles: the fame Minutenefs 
renders it alfoimpracticable to feparate them 
from the Dirt or Slime found along with 
them, and on which perhaps they feed: in 
fhort, they are intirely microfcopical Infe 5 ls> 
and whatever is faid concerning them muft 
be underftood to imply, as under InlpeCtion 
by thefirft or fecond Magnifier of the Dou¬ 
ble Microfcope 

My Way of difcovering them is, by plac¬ 
ing a fmall Drop of the Water, wherein I 
know they are, with fome of the Sediment 
therein, under the third or fourth Magni¬ 
fier 5 

* Wheel Animals , though found with moft Certainty in 
Leaden Gutters, ZAc. are often difcovered in the Waters of 
fome Ditches, and likewife in Water that has flood a 
eonfiderable Time even in the Houfe: for I have often met 
with them, in fufficient Plenty, in a Sort of flxmy Matter, 
that is apt to be produced on the Sides of Glaffes and other 
Veflels, that are kept long with the Infujions of Hay or other 
Vegetables ; and probably they are wafted thither by the Air, 
when in the Condition of little dry Globules. 
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her; and, when I have thereby found them* 
I change the Glafs for one that fhews them 
larger, and then watch all their Motions 
with great Attention. 

This little Creature thews itfelf at firff; 
(unlefs it be in its Globule Form) like a 
tranfparent Maggot or Caterpillar, and ap¬ 
pears lengthening out its Body confiderably 
at fome times, and at others contra&ing it 
as much. Its Motion from Place to Place 
is likewife then performed in the Manner of 
fuch Infe&s, fixing firft its Tail and extend¬ 
ing its whole Body, then faftening its Head 
and drawing up its Tail to it: fo that by fix¬ 
ing its Tail and pufhing its Body forwards, 
faftening its Head and drawing its Tail 
thereto, alternately, it works itfelf along 
pretty nimbly. Vid.fig. 1. 2. Plate XI. 

But one fhall often behold it changing 
this Appearance in an Inftant, and afiuming 
a Form extremely different; for its Snout 
being pulled fomewhat inward, the anterior 
End becomes clubbed, and immediately di¬ 
viding, exhibits, moft furprizingly, to view, 
a Couple of femi-circular Inftruments, before 
unfeen, round the Edges whereof many little 
Pibrillce move themfelves very brifkly, fome- 
times with a kind of Rotation, and fome- 
times in a trembling or vibrating manner. An 
Opening or Mouth alfo appears in the Mid¬ 
dle between thefe two Semi-circles. When in 

this 
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tliis Condition, the Animal is often feen to 
unfaften its Tail, and fwim along with a 
great deal of Swiftnefs, feemingly in puifuit 
of Prey. Vid fig. 3. 

The Subflance of this Animal feems to 
be chiefly mufcular, every. Part thereof be¬ 
ing capable of great Diftention and Con¬ 
traction. It has like wife a confiderable De¬ 
gree of Tranlparency, whereby the Syftole 
and Diaftole of its Heart, and the periftaltic 
Motion of the Inteflines, are rendered plainly 
viflble: and a kind of Undulation may be 
perceived every where within it. It appears 
Itrong and vigorous in proportion to its Size, 
and feems almofl: continually hunting after 
minute Animalcules or other little Bodies 
wherewith the Waters abound. 

Fig. 1. thews the Form of the InfeCl 
under Examination, when it appears 
like a Worm or Maggot, and fully ex¬ 
tends its Body. Sometimes in this 
Condition little Spiculce appear darted 
out at the Head End, with a Sort of 
vibrating Motion; the Snout is alfo 
fometimes more flat, and tharper at 
other Times, than reprefented here. 

Fig. 2. defcribes the Manner of its 
moving from Place to Place whilft in 
the Maggot Form, by bringing the 
Head and Tail nearly together; then 
Bretching the Body out, fixing the 
Head 
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Head down, and drawing up the Tail 
to it. 

Fig. 3. exhibits the Infect with its two 
femi-circular Parts put out, and ex¬ 
actly in the Pofture it places itfelf, 
when it prepares either to fwim aWay, 
or to fatten by the Tail and work its 
Wheels about. 

The general Account already given, will 
*tis hoped render my Talk the eaher, now I 
come to examine the moft diftinguifhing 
Parts of this Animal; viz. the Head, the 
Thorax or Breajl , the Abdomen or Belly, and 
the Bail: each whereof I fhall defcribe with 


all the Perfpicuity and Brevity the Subject 
will allow. 

The Fafhion and Conftrudture of the Head 
is wonderful, and extremely different from 
that of any other Creature hitherto defcrib- 
ed; its fudden Change out of one Form in e - 
to another is alfo unufual and furprizing : 
for, from being perfectly tapering, and end¬ 
ing almoft in a,fharp Point, like the Head 
of a common Maggot, it becomes on a hid¬ 
den as wide as any Part of the whole Infe<3, 
opens a large Mouth, and is furnithed by 
Nature with an amazing Piece of Machine¬ 
ry whereby to procure its Food. 

One of thefe Animals, with the Head as 
here defcribed, is reprefented fig, 4. where 
a Couple of circular Bodies, armed with 
fmall Teeth like thofe of the Ballance-Wh-pel 
T of 



2 74 Of the Wheel Animal . 

of a Watch, appear projecting forwards be¬ 
yond the Head, and extending fideways 
fomewhat wider than the Diameter thereof 
They have very much the Similitude of 
Wheels, and feem to turn round with a con- 
iiderable Degree of Velocity, by which 
means a pretty rapid Current of Water is 
brought from a great Difeance to the very 
Mouth of the Creature, who is thereby fup- 
plied with many little Animalcules and 
various Particles of Matter that the Waters 
are furnifhed with. 

As thefe Wheels (for fo from their Ap¬ 
pearance I {hall beg leave to call them) are 
every where exceffively tranfparent, except 
about their circular Rim or Edge on which 
the Cogs or Teeth appear, it is very diffi¬ 
cult to determine by what Contrivance they 
are turned about, or what their real Figure is, 
though they feem exactly to referable Wheels 
moving round upon an Axis. 

It is alfo hardly poffible to be certain 
whether thefe circular Bodies, round the 
Edges of which the Teeth are placed, are 
of a flat Form, or hollow and of a conic 
Figure. But they appear rather to be the 
latter, and if fo they may be likened, not 
improperly, to a Couple of fmall Funnels 
with Teeth fet round their large Ends. 
However, be they flat or hollow, they feem 
plainly to be protruded from a Pair of tubu¬ 
lar Cafes, into which they can be again re¬ 
tracted 



Of the Wheel Animal . 275 

traded at the Will and Pleafure of the Ani¬ 
mal; and their Ufe undoubtedly is to pro¬ 
cure it-Food, by means of that Current or 
Vrntex which the Motion of them excites. 
They turn not always in the fame Manner, 
nor with equal Swiftnefs, neither is the Ap¬ 
pearance of their Teeth or Notches con¬ 
stantly the fame: for one fhall fometimes 
fee them moving in contrary Directions, and 
fometimes turning both the fame Way. It 
is alfo not unufual, after they have been 
moving one Way for a considerable Time, 
to behold them flop on a fudden and turn 
diredtly contrarywife. Their feeming Ro¬ 
tation is fometimes very fad, and at other 
times very flow; increasing or decreasing 
fometimes gradually, and fometimes all at 
once. 

The Teeth or Cogs of the Wheels feem 
to Stand very regularly at equal Distances: 
but the Figure of them varies according 
to their Pofition, the Degree of their Pro- 
trufion, and perhaps the Will of the Animal. 
They appear fometimes like minute oblong 
Squares rifing at right Angles from the Pe¬ 
riphery of a Circle, like ancient Battlements 
on a round Tower ; at other Times they 
terminate in Sharp Points, and all together 
refemble a Kind of Gothic Crown. They 
are often feen in a curvular Direction, all 
bending the fame Way, and feeming like fo 
many Hooks: and now and then one Shall 
T 2 perceive 
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perceive the Ends of them to be clubbed, or 
in Appearance like a Number of little Mal¬ 
lets. This Figure, and the firft, they how¬ 
ever aflume but rarely. 

When the Forepart of this Creature firft 
appears to open or divide, the Parts above 
described, which when fully protruded re¬ 
ferable Wheels, and feem to have a quick 
Rotation, coming then but a little Way be¬ 
yond their tubular Cafes, (and being in that 
Condition like round Pieces of Paper folded 
in the Middle, or Funnels whofe Sides are 
flatted almoft together.,) feem only like a 
Couple of femi-circular Parts, about theEdges 
whereof, what are feen afterwards like the 
Teeth of the Wheels, appear only as little 
Fibrilles or Spicules , having all a nimble and 
continual vibrating Motion upwards and 
downwards, whereby the Water becomes 
greatly agitated, and brought to the Animal 
from feveral times the Diftance of its own 
Length. Vid.fi f . 3. * 

Before it begins to fnew itfelf in this Pof- 
•ture, it frequently faftens its Tail to the flimy 
dirty Matter found with it in the Water, or 
elle to the Glafs whereon it is placed for 
View; and buoying up its Body in the Water, 

pufhes 

* This Vibration commencing commonly fome time be¬ 
fore the Wheel-Work pufhes Out and exerts its rotatory Mo¬ 
tion, fome People, not overstock’d with Patience, have con¬ 
cluded, that it has no other Motion, than fqch a Vibration 
of the Fi brill re ; but I am perfuaded a little more Attentioa 
will convince them of their Miftake. 
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pufhes its Head forwards, directing it this 
Way and that Way with a great deal of Agi¬ 
lity, and feemingly in learch of Food. In 
the mean while, many minute Animalcules 
and other little Bodies are drawn along with 
a rapid Current of Water, fome whereof are 
taken in and fwallowed, and others rejected, 
though brought to the Opening of its Mouth, 
which appears exadtly in the Middle, be¬ 
tween the two above defcribed Semi-circles. 

While the Sides of the Wheels are thus 
doubled as it were together, there is little or 
no Appearance of any circular Motion, the 
Fibrilla about their Edges feeming to have 
only a quick Vibration: but moft commonly, 
after two or three Minutes, this extraordi¬ 
nary Apparatus becomes protruded farther, 
the two Semi-circles pufh out, and open at 
the fame Time, each of them immediately 
refembles a compleat Circle or Wheel, feems 
to turn round very regularly, and its little 
Ftbrilla: appear changed into Cogs or Teeth, 
in the Manner abovementioned. 

As the Animal is capable of thruflingthefe 
Parts out, or drawing them in, fomewhat 
in the Way that Snails do their Horns, the 
Figure of them is different in their feveral 
Degrees ofExtenfion and Contraction, or ac¬ 
cording to their Pofition to the Eye of the 
Obferver, whereby they not only appear in 
all the various Forms before reprefen ted, but 
feem at certain Times as if the circular Rim 
T 3. of 
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of the Wheel or Funnel were of fome‘ 
Thicknefs, and had two Rows of Cogs or 
Teeth, one'above and the other below that 
Rim. 

When the Wheels appear in Motion, 
the Head feems large in proportion to the 
Size of the Animal; and tho’ it is then 
every where tranfparent, a Ring or Circle, 
more particularly remarkable for its Clear- 
nefs, may commonly be perceived about the 
Middle of the Forehead, a little above the 
Mouth. {Seefigure 5. a.) I fhall not pre¬ 
tend to call this the Seat of the Brain, 
tnough its Situation and Appearance would 
perhaps juftify fuch a Suppofition; but as I 
am fully fenfible how very eafy it is for me 
to be miftaken, I am extremely fearful of 
leading others into Miftakes. Many VefTels 
which feem to take their Origin from hence 
aie difcernable in the Head, wherein fome 
tranfparent Fluid appears continually agitat¬ 
ed with a Sort of fluctuating Motion. All 
thefe VefTels and every Part of the Head 
are capable of great Diftention and Con¬ 
traction, and frequently alter their Figure. 

The Thorax or Breaft h, is joyned to the 
Head by the Interpofition of a fhort an¬ 
nular Circle or Neck c, which is very 
plainly diftinguifhed when the InfeCt is 
ftretched out, and is working with its 
Wheels. This Thorax is nearly one iixth 
Part of the whole Animal, and deferves the 

molt 
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moffc careful Examination; for as the Heart 
d may be feen therein mere diftinCtly, its 
Figure and Motions may confequently be 
observed much better in this than in any 
other fmall Creature I have met with. 

The Heart d is placed almoft in the Mid¬ 
dle of the Thorax, where its Syftole and 
Diaftole can’t fail to catch the Eye of every 
attentive Obferver; for it is feen through 
the Back of the InfeCt very plainly, /hut¬ 
ting and opening, alternately, with great 
Regularity and ExaCtnefs. Its Size is pro¬ 
portionable to the Creature’s Bignefs, and 
its Shape during the Syftole or Time of 
Contraction is nearly circular, being com- 
pofed feemingly of two femi-lunar Parts 
which then approach each other, laterally, 
and form between them a roundith orHorfe- 
fhoe-Iike Figure, whofe upper Side is flat, 
but the under one convex. The Diaftole 
is performed by a feeming Separation or 
opening of thefe two femi-lunar Parts, where¬ 
by the tranfverfe Diameter of the Heart 
is very much enlarged. This Separation 
begins exaCtly in the Middle of the lower 
Part next the Tail, and opens to fuch a 
confiderable Width upwards, that the two 
Parts when at their utmoft Diftention feem 
only joyned by an arched Veflel at their 
anterior End. The alternate Motions of 
Contraction and Dilatation are performed 
with great Strength and Vigour,, in pretty 
T 4 much 
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much at the fame Time as the Pulfations in 
the Arteries of a Man in Health ; as I have 
often proved by feeling my own Pulfe whilft 
I have been viewing them. In each of the 
femi-lunar Parts there appears a Cavity, 
which feems to clofe when thofe Parts come 
together, and to open itfelf again when they 
feparate. 

The Motions of the Heart are communi¬ 
cated to all the other internal Parts of the 
V borax ; and indeed feem to extend a great 
deal farther ; for a ftridt Examination dif- 
covers, at the fame Time, throughout the 
whole Animal, Contractions and Dilatations 
going on that are apparently correfpondent 
thereto. 

It is however ngcelfary to remark, that 
thefe Motions of the Heart are, fometimes, 
as it were fufpended, or unperceiveable for 
two or three Minutes, after which they be¬ 
come renewed, and go on again with the 
fame Vigour and Regularity as before. An<f 
this Sufpenfion of the Syftole and Diaftole, 
has made fome Gentlemen to whom I haye 
fhewn it, doubtful, whether the Part we 
have been defcribing can therefore be the 
Heart. But their Doubt arifes wholly from 
. a Suppoiition that the Hearts of minute In- 
feds muff continue beating with the fame 
Conflancy, and be fubjeCt to the fame Laws 
as the Hearts of the larger Kinds of Animals, 
which probably is not the Cafe. 


The 
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The Situation, the Size, the Contraction 
and Dilatation of the Part we fuppofe to be 
the Heart, all concur in Support of that 
Opinion ; but they can hardly all agree with 
any other of the Vifcera : and as to the 
Sulpenfion of its Motion, fince in the Tor- 
toife, the Viper, the Frog, and perhaps ma¬ 
ny other Creatures who become torpid at 
fome Seafons, the Motion of the Heart is fuf- 
pended or unperceiveable for a confiderabje 
Length of Time, there is no Abfurdity in 
believing that the fame thing may happen 
to this InfeCt, which is fometimes in a tor¬ 
pid or inactive State as well as they, with¬ 
out doing it any Injury. Nay, that the Mo¬ 
tion of its Heart (whether this Part be it or 
no) muff unavoidably be fulpended, whilff 
this very Animal is contracted into a Ball, 
and as dry as Duft, is I thjnk highly pro¬ 
bable. 

The Blood or circulating Fluid is fo abfcj- 
lutely colourlefs in this Creature, that the 
Current of it through the Veflels is undiftin- 
guifhable by Glaffes, however likely it may 
feem, from the ftrong Contraction of the 
Heart, that a Circulation mull be carry ed 
on, and that too very brifkly. One fees 
indeed almoft every where a fort of irregu¬ 
lar Agitation of fome Fluid, which may be> 
perhaps the compound Motion of Currents 
funning different Ways and forming fuch an 
Appear- 
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Appearance, though no one fingle Current 
is any where diftindtly vifible. 

From the under Part of the Thorax a 
fmall tranfparent Horn proceeds, which can 
he never feen unlefs the Infedt turns on its 
Back or Side. I know not whether it be a 
Diflindtion of Sex, or to what other Pur- 
pofe it may ferve; for thefe minute Ani¬ 
mals cannot poffibly be fo managed as to 
bring it under Examination when onepleafes; 
and as it is only feen fometimes by Accident, 
I cannot pretend to fay whether all or fome 
of them only are furnifhed therewith. It 
is (hewn in the Figures i and 2. a a . being 
more commonly feen when the Creature is 
in the Maggot Shape than at other Times. 

Immediately below the Thorax is another 
annularCircle or Divifion b 3 joyning upwards 
to the Thorax, and downwards to the Ab¬ 
domen ; the Entrance whereof it ferves occa- 
cafionally to enlarge or diminifh. This is 
(hewn fg. 5. at the Letter e. 

The Abdomen or Belly f is much the 
largeft Part of the Animal, and contains 
the Stomach and Guts. When the Infedt 
is full of Food thefe Bowels appear opake 
and of a Blood-red or Crimfon Colour, ex¬ 
tending in Length from the Thorax quite 
through the Belly and great Part of the Tail, 
and exhibiting a fine View of the periflaltic 
Motion, or fuch gradual Contradtions and 
Dilatations as feem intended to propel 
. their 
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their Contents downwards. Around the 
Bowels are many Ramifications of VefTels 
both longitudinal and tranfverfe; and between 
the Bowels and the Skin a Fluid exceedingly 
tranfparent fluctuates in a Manner Words 
cannot defcribe. 

The Belly is capable of firetching out 
greatly in Length, or being fhortened very 
much and widening its Diameter: in fhort 
it affumes many Shapes, and becomes, on 
Occafion, a Cafe including the whole Ani¬ 
mal, as will by and by be fhewn. 

From a Joynt at the lower Part of the 
Belly to the poflerior Extremity is what I 
call the Tail. {Vid.fig. $.g.) It has three 
other Joynts, to the lowermoft where¬ 
of the Bowels extend themfeves, and ap¬ 
pear contracting and dilating upwards and 
downwards, though not fo remarkably when 
they are empty as full. This Part runs ta¬ 
pering from the Belly to its End, and is leng¬ 
thened or lhortened at the Creature’s Will. 
When it is inclined to fix itfelf by the Tail 
to any thing, (as commonly is its Way when 
it intends to work with its Wheels,) two, 
four, and fometimes fix little tranfparent 
Hooks or Fins may be feen thruft out at 
its End, and ferving-for that purpofe. They 
are placed in Pairs : one Pair is at the very 
Extremity, and the other two a little Wav 
up the Sides : but the three Pair are feldom 
feen together. 


Tho 5 
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Tho’ this InfeCt fwims very fwiftly, and 
feemingly with great Eafe, neither Legs nor 
Fins can be perceived to affift it in fo doing, 
unlefs thofe jud now mentioned about the 
Tail, and the Horn under the Bread; may be 
imagin’d fuch. Wherefore fince the Wheels 
in its Head are always fet to work very 
brifkly whenever it begins to fwim, one 
may reafonably prefume they are the Indru- 
ments by which it performs this Office. 
And, indeed, looking at the Manner of its 
fwimming through a Hand Magnifier, when 
it is at large in a Phial of Water, will confirm 
this Opinion greatly; for there one ffiail 
often difcern it rifing in a perpendicular Di¬ 
rection, and by the Rotation of its Wheels 
climbing as it were upwards and mounting 
through the Water; but finking down a- 
gain indantly upon the ceafing of their Mo¬ 
tion. 

As I call thefe Parts Wheels , I alfo term 
the Motion of them a Rotation, becaufe it 
has exaClly the Appearance of being fuch. 
But fome Gentlemen have imagined there 
may be a Deception in the Cafe, and that 
they do not really turn round, though 
indeed they feem to do fo. The Doubt of 
thefe Gentlemen arifes from the Difficulty 
they find, in conceiving how, or in what 
Manner, a Wheel, or any other Form, as 
Part of a living Animal, can poffibly turn 
upon an Axis, fuppofed to be another Pajt 

of 
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6 f the fame living Animal ; fince the Wheel 
muft be a Part abfolutely diftindt and fepa- 
rate from the Axis whereon it turns; and 
then, fay they, how can this living Wheel 
be nourifhed, as there cannot be any Veffels 
ot Communication between that and the 
Part it goes round upon, and which it muft 
be feparate and diftindt from ? 

To this I can only anfwer, that place the 
Object in whatever Light or Manner you 
pleafe, when the Wheels are fully pro¬ 
truded they never fail to Ihew all the vifible 
Marks imaginable of a regular turning 
round, which I think no lefs difficult to ac¬ 
count for, if they do not really do fo. Nay, 
in fome Petitions, you may with your Eye 
follow the fame Cogs or Teeth whilft they 
feem to make a compleat Revolution ; for, 
the other Parts of the Jnfedt being very 
tranfparent, they are eafily diftinguiihed 
through it. As for the Machinery, I fhall 
only fay, that no true Judgment can be 
formed of the Strudture and Parts of mi¬ 
nute Infedts by imaginary Comparifons be¬ 
tween them and larger Animals, to which 
they bear not the lead: Similitude. How¬ 
ever, as a Man can move his Arms or his 
Legs, circularly, as long and as often as 
he pleafes, by the Articulation of a Ball 
and Socket, may not there poffibly be- 
fome Sort of Articulation in this Creature 
whereby 
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whereby its Wheels or Funnels are enabled 
to turn themfelves quite round * ? 

Having defcribed the mod: remarkable 
Parts of this Infedt, I lhall by the four fol¬ 
lowing Figures endeavour to reprefent fome 
other of the mod: ufual Forms it aflumes, 
both when its Wheels are fully protruded, 
and when the Edges only of them are fhewn 
with their little vibrating Fibrillce. 

Fig. 6. is the Wheel Infe 5 l railing itfelf 
on the Tail, dooping the Head down¬ 
wards, and working its Wheels about. 
This is a common Podure, in which 
the Back is bowed, and the Belly ap¬ 
pears fhortened and didended, great 
Part of the Thorax being taken into it. 
The Wheels in this Pofition feem to 
turn horizontally, with their Backs up¬ 
wards and towards the Eye, in which 
Manner they appear very didindt and 
large, with their Teeth bending all the 
fame 


* It is certain all Appearances are fo much on this Side the 
Queftion, that I never met with any who did not on feeing it 
call it a Rotation ; tho’ from a Difficulty concerning how it 
can be effected, fome have imagined they might be deceived: 
Mr. Leeuwenhoek alfo declared them to be Wheels that turn 
round ; vid. Phil.. Tranf N° 295. But I lha.ll contend with 
nobody about this Matter : it is very eafy for me I know to 
be miftaken, and fo far poffible for others to be fo too, that 
I am perfuaded fome have miftaken the Animal itfelf, 
which perhaps they never faw, whilft inftead thereof they 
have been examining one or other of the feveral Water- 
Animalcules that are fumifhed with an Apparatus commonly 
called Wheels, tho’ they turn not round, but excite a Cur¬ 
rent by the mere Vibration of Fibrillce about their Edges. 
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fame Way, and refembling as many 
Hooks. The different Parts of the 
Animal as before defcribed are explain¬ 
ed by this Figure. 

Fig . 7. fhews the Animal turned with its 
Side towards the Eye, as it frequently 
prefents itfelf. The Wheels here have 
the fame Appearance as in the preced¬ 
ing Figure : but one of them lies con- 
fiderably below the other, the whole 
Body being fomewhat twitted, whereby 
the Horn under the Thorax is diftin&ly 
brought to View. 

Fig. 8. and 9. exhibit two of thefe Crea¬ 
tures in the Pottures they are often feen, 
when the Wheels are not thruft out, but 
the Fibrillce appear moving up and 
down with very quick Vibrations. Wefee 
particularly i n fg. 9. the whole Space 
between thefe Parts gaping like a wide 
Mouth, and different from any of the 
former Figures. 

To defcribe the many Pottures I have 
feen this Creature in would be a Wafte of 
Time; but the Manner of its changing, 
when it pleafes, into a round Globule or 
Ball, is fo remarkable a Part of its Hiftory, 
that I mutt attempt to give the belt Account 
cfitlcan; as I have many times obferved 
very attentively, every Step in its Metamor- 
phofis. 


After 
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After having turn’d about its Wheels, id 
Various Directions, for two or three Hours, 
in the Water, and probably fill’d its Belly, 
(during which Time its Tail remains fatten¬ 
ed to fome Dirt or Slime, or to the Slip of 
Glafs it is placed upon :) one fhall perceive 
it, by Degrees, moving them with lefs Vi¬ 
gour, and at laft drawing them quite within 
the Head. The Head and included Wheels 
link down then very flowly into the Thorax, 
the Belly fwells, and the whole appears like 

fig - io - 

Soon after, the Thorax alfo (which now 
contains the Head and Wheels) is drawn 
within the Belly, and below the annular 
Circle at the Top of it, as fig. u. repre¬ 
fen ts. 

The faid annular Circle then contracts, and 
its Sides come together like the Sides of a 
Purfe when the Strings are pulled, doling 
over the Head and Thorax, which, now, 
filling the upper Part of the Belly make it 
nearly round, like fig. 12, 

In the laft Place, the three upper Joynts 
of the Tail come down over the lower Joynt 
which becomes fixt; immediately the Belly 
alfo links, or is pulled down, and inclofes the 
whole Tail. All the Parts being now in¬ 
cluded in the Belly, which becomes their 
Cafe or Covering, it fwells into a round Ball, 
lies without any Motion, and appears conft- 
derably opake. {Fid. Jig. 13.) It Hill adheres 
however by the Tail. Some-* 
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Sometimes, when in the Maggot Form, it 
rolls its Head and Tail together, without 
drawing them into its Body; in the Man¬ 
ner offg. 14. 

All my Endeavours have been hitherto 
unable to difcover how thefe Creatures pro¬ 
pagate, though for three Years part I have 
never been without them, and am continu¬ 
ally fenfible of their Increafe, by obferving 
Numbers of extremely fmall ones appearing 
from time to time: which undoubtedly are 
young Fry. There’s however good Reafon 
to believe they proceed from Eggs: for I 
have often feen, in the Water along with 
them* Parcels of Ova, gelatinous like the 
Spawn of Frogs, and of a Sfce proportion- 
able to the Wheel Animal.—Rut after what¬ 
ever Manner they ate propagated, ’tis pretty 
certain, from the exceeding Minutenefs of 
fome in Comparifon of others, that they 
come out at fird in their perfedt Shape, and 
are not the Nympha of any other Iniecr* as 
many Creatures found in the Waters are. 

Mine have eonftantly been kept in the 
fame Glafs Veffel, fometimes with and fome- 
times without Water: for as the Sides of the 
Glafs were often left dry, I have differed 
thofe that had faflened themfelves there to 
remain fome Months in that Condition: 
neverthelefs, I always found them to become 
as lively as ever on giving them frefh Water. 
Mr. Leeuwenhoek kept feme Dirt, taken out 
of a Leaden Gutter, and dried as hard as 
U Elay, 
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Clay, for twenty-one Months together; and 
yet when it was infufed in Water, Multi¬ 
tudes of thefe Creatures foon appeared un¬ 
folding themfelves, and quickly after began 
to put out their Wheels: and I myfelf have 
experienced the fame with fome that had 
been kept much longer. 

All their Actions feem to imply Sagacity 
and Quicknefs of Senfation. At the lead 
Touch or Motion in the Water they inftant- 
ly draw in their Wheels. Notwithftanding 
their Smallnefs, one fees feveral Species of 
Animalcules fwimming in the Water with 
them, compared to which themfelves appear 
like Whales. Thefe Animalcules are their 
Prey; which they take either by Purfuit, or 
draw to them by the Currentof Water which 
their "Wheels excite. 

It has conftantly been my Endeavour to 
difcover the Eyes of this Creature, but I have 
never been able to difcern that it has any. 
And yet, when one beholds it fwimming 
along with great Swiftnefs, turning its Head 
on every Side, and feemingly purfuing its 
Prey, avoiding any Dirt or other Matters 
in the Water that would obftrudt its Paffage, 
and dire&ing its Courfe with as much feem- 
Ing Care, Choice, and Condudt as Ani'mals 
that have Eyes do, one can hardly think it 
deftitute of Sight. 

I would induftrioudy avoid giving way 
to Fancy in Cafes of this Nature, but mud; 

acknow- 
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acknowledge my fufpedting that it has Eyes 
fomewhere within its Wheels: and my Rea- 
fons for this Sufpicion are, its blundering, ir¬ 
regular, and flow Mptions while ;t appears 
in the Form of a Maggot, before its Wheels 
are put out, and the Regularity, Swiftnefs, 
and Ready Direction of its Motions after¬ 
wards : whereto I might add, that when it 
fwims along its Wheels are always out. Be- 
fides, all the Creatures we know that move 
themfelves from Place to Place with Swift¬ 
nefs, either by running, flight, or fwimming, 
are remarkable for their keennefs of Sight; 
and indeed it feems probable that the fame 
Rule may hold through all the Animal Crea¬ 
tion : for, as the Gifts of Providence are 
ever fuited to the Exigencies of its Creatures, 
and contrived in the befl manner for their 
Prefervation, we can fcarcely imagine Swift¬ 
nefs is bellowed on any without the addi¬ 
tional Blefling of Sight to diredt its Courfe ; 
flnce the former without the latter mull un¬ 
avoidably precipitate the Creature into con¬ 
tinual Danger of Deftrudtion.—This makes 
me fuppofe it may poflibly have Organs of 
Sight fomewhere about the Wheels: nor is 
there any thing more extraordinary in that 
than in the Eyes of Snails, which are gene¬ 
rally allowed to be placed at the Extremities 
of their Horns, and confequently mufl be 
thruft out and drawn in with them. 

I cannot conclude this Subjedt without 
doing all the Honour I am able to the Me- 
U 2 mory 
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mory of Mr. Leeuwenhoek , by repeating, 
that we are obliged to his indefatigable In- 
duflry for the firfl Difcovery of this mod: 
furprizing Infedl. 


CHAP. VII. 

Different Kinds of Wheel Animals. 

T HERE are found in the Waters feveral 
other Kinds of Animalcules, furnifhed 
with Inflruments for making an Eddy, and 
thereby bringing to themfelves fuch minute 
Infedls, or very fmall Particles of Matter, as 
ferve them for Food. Among thele fome 
appear to have a rotatory and others a vibra¬ 
ting Motion} fome alfo feem capable of being 
employed both ways. 

In the Ditch-Water fent me from Nor¬ 
wich, as before-mentioned pag. 233. I difco- 
vered feveral Wheel Animals with Tails enor- 
moufly long, but in all other Refpedts, as far 
as I could difcern, differing not at all from 
thofe juft now defcribed; the Motion of the 
Wheels, the Pulfation of the Heart, and the 
Undulation of the Bowels appearing exactly 
the fame in both : Nothing therefore feems 
farther neceffary than to give the Pi&ure of 
them, which fee Fig. 1. Plate XI I. 

Fig. 2 and 3 in the fame Plate y repre- 
fent two different Sorts of Animalcules, feve¬ 
ral whereof were found fome Years ago, in 

Water 
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Water taken out of a Leaden Cittern that 
ttood in Somerfet Garden .— The anterior 
Part in the firft of thefe has a large Opening, 
furrounded with fharp Spiculee a, and is evi¬ 
dently cruftaceous, though the Body and 
Tail are piufcular. It is not eafy to difcern 
the Jnttruments within this Mouth or Open¬ 
ing that ferve to form a Current of Water, 
as the Creature does not thruft them beyond 
the Neck b. When it fwims along it feems 
extremely formidable to the minuter Ani¬ 
malcules, Multitudes of which are frequent¬ 
ly fucked in, together with a great deal of 
Water, which is fpouted out again immedi¬ 
ately. When the Tail is fattened to fome- 
thing, it turns the Body about and diredls its 
wideMouth to every Side, and brings a Stream 
of Water from a confiderable Diftance. The 
Motions of the Bowels are diftin&ly vifible 
in this Animal; and within feveral of them 
one may fee an opake oval Body c, which by 
its Size and Appearance I imagine to be an 
Egg j which if it is, it fignifies their Increafe 
to be much lefs than that of moft other mi¬ 
nute Animalcules for I never obferved more 
than a Angle one in any of them ; and in¬ 
deed I never found the Creatures themfelve3 
in very great Number. They are fomewhat 
larger than the common Wheel Animal. 

Fig. 3. reprefents an Animalcule found 
in the fame Water with the former, and re- 
fembling it pretty much in the Size and 
U 3 Shape 
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Shape of its Body, though its Head and Tail 
are different: for this Creature’s Tail is fur- 
nifhed with a Couple of Inftruments a a, that 
lie fheathed therein, unlefs when they are 
made ufe of to fallen it to any thing, that 
it may the better be enabled to occafion an 
Eddy of .Water and bring its Food to it with 
the Stream. During the Time it is fo em- 
ployed the Body appears extended (as in the 
Figure) and a Number of Fibrilla ?, protruded 
from two projecting Parts b b that compofe 
the Head, put the Water into a violent Mo¬ 
tion, and excite a Current, by their vigorous 
and quick Vibrations, which fets direCtly 
towards the Mouth .c. 

This little Creature is entirely mufcular, 
and frequently changes the Form of its Ap¬ 
pearance by contracting its Body and pulling 
in its Head or Tail. The periftalic Motion 
of its Bowels, which are confiderably opake, 
is feen working upwards and downwards in 
an odd manner, but no Partcan with any Cer¬ 
tainty be known to be either Lungs, Heart, 
or Stomach. In many of them however, 
an oval Body, which I guefs to be an Egg, is 
very diftinguifhable, contained feemingly in 
a Uterus, or Veffel, thatfeparates it from the 
other Bowels. They lived with me feveral 
Days in the Water they were brought in, 
hut I could never be fo lucky to fee any of 
thefe Eggs, (if f uc h they are) difcharged 
from the Animal. 


CHAP. 
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CHAP. VIII. 

Animalcules with Shells and Wheels. 

I N the Summer of the Year 1745, I firft 
took notice of three Sorts of Wheel Ani¬ 
mals* having Shells, which I found herding 
together in the Water of the Ciftern in the 
Garden of Somerfet Houfe> and have feen 
lince in other Waters. The firft of them is 
reprefented by the Figures 4, 5, 6 : the fe- 
cond Sort by thofe 7, 8, 9, 10: and the 
third Sort are marked 11, 12, 13. Plate 
XII. 

The firft Sort when extended is in Length 
about twice its Breadth. It is contained in a 
Shell, whofe Fore-part or End is armed with 
four very long Spikes on one Side of its 
Rim, the other Side whereof has no Spikes, 
but is waved or bent in two Places, much 
like the Form of a Turkifh Bow: vid. 
Jig • 6. The pofterior End has a large cir¬ 
cular Hole through which the Tail is put 
out. By this Tail it fattens itfelf to any 
thing it meets with, when it intends to fet 
the Wheel-work at its Head in Motion j 
but in fwimming, and at all other Times 
when it is not fixed by it, it wags this Tail 
backwards and forwards as a Dog does his, 
U 4 snd 

•Thefe are called Wheel Animals , from their refembling, 
the foregoing in fome Particulars. 
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and makes ufe of it on other Occafions* 
which we fhall prefently take notice of. 

Its Body feems divided into three Parts,, 
the Head, Thorax, and Abdomen ; each 
whereof is capable of great Diftention and 
Contraction; the Creature being able by 
extending them all three to protrude its 
Head beyond the Shell, and on contrary, by 
contracting them, to draw its whole Body a 
great way within the fame. 

The Head when extended divides into 
two Branches, between which another Part 
(a Kind of Probofcis) is puftied out, at 
whofe End are two Fibrils, that appear 
when at Relt like one very broad Spike, but 
which it can move very brifkly to and from 
each other with a vibrating Motion , bring¬ 
ing thereby a Stream of Water to its Mouth, 
whofe Situation is juft betwixt them. And 
the better to effeCt this*, feveral of the like 
Tibrilla are placed on each Side of the Head, 
which vibrate in the fame Manner^ as do 
likewife fome very fmall ones at either 
Corner. All this may be underftood by 
viewingyfg. 4. 

But fometimes it alters the Form of the 
two Branches, rounding the Ends thereof, 
and changing the vibrating Motion of its 
ibibrillce into a Rotation, or at leaft what 
feems to be fo; at which Time the Head 
appears as at fig. 5. 


Imme- 
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Immediately to the lower Part of the 
Head the Thorax is joyned, feemingly of 
a mufcular Contexture, and containing with¬ 
in it an Intedine, which by its Motions mull 
be either the Lungs or Heart of the Ani¬ 
mal; fee b.fig. 4. and 5. 

A Communication between the Thorax 
and the Abdomen or Belly is continued by 
means of a fhort VeiTel r, whofe alternate 
Contractions and Dilatations occafion the 
Abdomen to rife and fall alternately, having 
at the fame time a Sort of periftaltic Mo¬ 
tion. Through this Veflel or Gut all the 
Food the Animal takes in is conveyed dired- 
ly to the Abdomen, where it becomes digeft- 
ed, and is then difcharged by the Anus, which 
is placed fomewhere near the Tail; but we 
have not yet heen able to dilcover exadly 
where, for the Faeces are thrown out fome- 
times at the lower Opening of the Shell, 
and fometimes they are carryed upwards 
(between the Shell and the Body of the 
Animal) and cad out with a confiderable 
Force at the other End, by the Motions of 
the Fibrillce , which the Animal can employ 
to form a Current, not only towards him 
but from him. 

The Tail has three Joynts, and is cleft or 
divided at its Extremity, by which means it 
can the better fatten to any thing. It is feen 
mod commonly ifluing through the Hole 
at the lower End of the Shell, wagging nim,- 
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bly to and fro, and is made ufe of in fwim- 
ming to fteer or diredt its Courfe: but when 
the Water wherein the Animal abides is al- 
moft dryed away, or when it has a mind to 
compofe itfelf to reft, it contracts the Head 
and Fore-part of the Body downwards, and 
pulls the Tail upwards, in fuch a Manner 
that the whole Animal is brought intirely 
within the Shell: and at fuch times only the 
anterior Edges of the Shell, and the Spikes 
proceeding therefrom, can be fully diftin- 
guxfhed, and determined to be as repre¬ 
fen ted Jig.6. whofe Defcription was juft now 
given. For the Shell is fo extremely tranf- 
parent that its Terminations cannot be feen 
when the Infedt extends beyond it; but 
whatever pafles within it is as plainly vifible 
as if there was no Shell at all. 

Fig. 7, 8, 9, and 10, fhew the feveral 
Appearances of the fecond Species of thefe 
Xhelled Animals having Wheels, which dif¬ 
fers from the firft in fome Particulars now to 
be defcribed. 

The Body of this Species confifts of three 
Parts, in like Manner as the other does; only 
the Thorax and Abdomen are not in this 
feparated by a Gut or intermediate Veffelas. 
they were in that, but are joyned immediately 
together; and at that Place in the Thorax, 
where, in the other Species, I have defcribed:. 
an Inteftine, which X luppofed to be either 
the Lungs or Heart, an Heart is plainly per¬ 
ceived 
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ceived in this, having a regular Syftole and 
Diaftole, and nearly of the fame Form and 
Size with the Heart of the common Wheeler. 
as the figures 7, 8, and 9, are intended to 
fhew at the place marked a . 

This Species likewife draws its Head and 
Tail occasionally within the Shell, as at Jig. 
io; and then its Shell appears terminated 
on its Fore-part by fix fhort Spikes on one 
Side of the Rim and two on the other, in- 
Read of the four long ones wherewith the 
firft Sort is armed: but this does not always 
protrude its Head like the other, fo far out 
as to cover the Edges of the Shell intirely: 
fometimes on the contrary, the Spikes of the 
Shell are feen beyond the Head, and the 
Fibrillee mentioned in the former Descrip¬ 
tion appear playing between them, as at Jig. 
7. However the Head very commonly is 

as at the Figures 8 and 9.-Thefe are the 

chief Particulars wherein this Animal differs 
from the former. 

As to their Propagation, both Species car¬ 
ry their Young in oval Sacculi or Integu¬ 
ments, fattened, externally, to the lower Part 
of their Shells fomewhere about the Tail: 
Thefe Sacculi are fometimes opake only at 
one End, and feemingly empty at the other, 
fee jig. 5 : Sometimes the Middle Part ap¬ 
pears opake with a Tranfparency all round, 
Xikejig. 7; and much Variety of Darknefs. 
and Tranfparency may be dittinguifhed, ac¬ 
cording 
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cording to the different Maturity of the Em- 
brios in thefe Bags. 

It is highly entertaining to fee a young one 
burlt its Integuments, and gradually force 
its Way through them: in doing which the 
Parent is greatly afiiliant, for by wagging 
her Tail to and fro, and Unking the Shell, 
Skin, or Covering, briildy therewith, the 
young one’s Head Part becomes as it were 
fqueezed forwards into the Water, tho’ the 
Tail cannot fo foon be difengaged. In this 
Condition the young one lets its Wheels 
a-going, and exerts all its Endeavours, ’till 
at laft it frees itfelf from Confinement, and 
fwims away, wagging its Tail as the old one 
had done before it, and leaving the Integum ent 
adhering to the Shell of the Parent; who 
then ufes abundance of Contrivances and 
Efforts to get rid of it, ftriking againft it with 
her Tail, fixing the End of her Tail thereto 
and darting her Body forwards, with feveral 
other very odd Motions not eafy to be de- 
fcribed. 

A young one almoft difengaged from the 
Shell, being fattened thereto only by the 
Tail, is {hewn fig- 9 * h - The Subject from 
whence this Pi dure was exadly taken, dur¬ 
ing the Performance of all the Particulars 
above defcribed, had alfo another Embrio c 
adhering to its Shell. 

Thefe Animals have one, two, three, nay 
fbmetimes even four or five of thefe young 

ones. 
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ones hanging to them: but they are fre¬ 
quently without any at all, like the Figures 
4 and 8. 

The third Species of cruftaceous Animals 
with Wheels, fhewn^. ii, 12, 13. is re¬ 
markably different from the former two in 
the Shape and Fafhion of its Shell, which 
extends on either Side a curved or hooked 
Procefs, that bending towards the Tail, in¬ 
ward, ends in afharp Point, and is within a 
fourth as long as the Tail itfelf.—The Head- 
Part of the Shell differs alfo from thofe be¬ 
fore defcribed, in the Order and Difpofition 
of the Spicules, of which it has four longer 
and two fhorter ones, placed as in fig . 1 3. 
where by the Body’s being contracted and 
drawn confiderably within the Shell, as fre¬ 
quently is the Cafe, the Top of the Shell 
is perfectly diftinguifhable, and its Spicules 
plainly feen. 

The Tail of this Creature has the like 
Figure, Articulations and Motions with that 
of the other Species: and its Body may pro¬ 
perly be divided in the fame Manner as 
theirs, though in Shape it appears fomewhat 
different through the Shell, which the Draw¬ 
ings exprefs fufficiently without any particu¬ 
lar Defcription. 

From its Head two Arms or Branches are 
frequently extended, and the circular End 
of each is furnifhed with a Border of Fibril - 
Ice, feeming at fome times to have a very quick 

Vibra- 
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Vibration, and at others a rotatory Motion, 
occafioning a rapid Current in the Water. 

Their Ova are carried at the Tail End, 
either fattened to the Tail itfelf, or to the 
Procefles of the Shell, as at jig. 12. One, 
two, or three are the Number ufually hang¬ 
ing to them; but fome, though very few, 
have four or five. The Toung burft their 
Integuments, and are hatched very probably 
like the Species before defcribed; but hav¬ 
ing never had the Pleafure of feeing them 
do fo, I can fay nothing more to this Part 
of their Natural Hiflory. 


CHAP. IX. 

The Water-Flea with branched Horns. 

A True Figure and Defcription of this 
little Creature having never yet been 
publifhed amongft us, what follows I hope 
may prove acceptable. 

The Name given it by Swammerdam of 
Pulex aquations arborefcens , ,1 chufe to retain 
here, as expreffmg aptly enough its Motions 
and Appearance.—It is found in Refervoirs 
of Rain Water, in Bafons, Ponds, Ditches, 
&c. where the Water is not often renewed; 
and that fomedmes in fuch Abundance, as 

by 
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by its red Colour to make the whole Surface 
of the Water appear like Blood -f. 

This Animal is cruftaceous, being covered 
with a thin oval Shell in the manner of a 
Lobfter or Cray-Fifh, but with this Diffe¬ 
rence, that the Shell being open a good part 
of its Length, the Animal can thereby put 
out and draw in its Legs and part of the 
Body when it pleafes. 

The upper Part of the Shell bears a near 
Refemblance to the Head of a Bird, hav¬ 
ing a (harp-pointed Procefs very much like 
a Beak or Bill, but intirely fixt and immove¬ 
able; and the Eye being placed near there¬ 
to, in a Situation much correfponding with 
that of a Bird, adds much to the Refem¬ 
blance. This Eye feems compofed of feveral 
fmall Globules, though not pearled as thofe 
of Land Infedts, but all contained in one In¬ 
tegument, wherein they appear to be in fome 
Degree moveable. The Animal has two of 
thefe Eyes: but as he always lies on one 
Side when placed in a Drop of Water to be 
examined by the Microfcope, no more than 
one can then be feen; which induced Mr. 
Bradley to imagine it had only one Eve, and 
from thence to call it Monoculus; but who¬ 
ever beholds the monftrous Pitflure that 

Writer 

+ Some Swarms of them are red, and others green; but 
whether this Difference be owing to their Food, or fome other 
Accident, or whether they are of different Specie;, I am 
unable to determine. 
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Writer has given of this Infed in his Book 
on the Works of Nature , will be little fur* 
prized at any of his other Miftakes. 

A little below the Eyes, two Horns, which 
are moveable, are joined to the fhelly Head; 
their Infertion being in the Manner of Ball 
and Socket. Each of thefe Horns comes 
out in onefingle Trunk at firft, but divides 
foon into a Pair of Branches, each Branch 
having three Joynts. A fmall Hair Brittle 
grows out from either of the two firtt Ar¬ 
ticulations, and three pretty long ones from 
the Extremity of the laft. 

Juft beneath the Infertion of thefe Horns 
a long kind of Gut runs down almoft the 
Length of the whole Body, where it joyns 
to a Part which in Shape very much re- 
fembles the Toe of a Bird, having a large 
Claw or Talon at the End thereof. The 
Creature can move this part beyond its Shell 
with a great deal of Force, and by that 
means, as I apprehend, performs its fpring* 
ing or leaping Motion, 

It has eight Legs or Fins beftdes this, which* 
when the Creature lyes other wife dill, are 
neverthelefs in a continual and nimble 
Motion, forming a brifk Current of Water, 
like that of many other Animals. They are 
alfo very ferviceable in fwimming, and af- 
ftft in its circular Motion, of which I fhall 
prefently Ipeak. 


3 


Behind 
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Behind the abovementioned Gut, and as 
it were detached from the reft of the Body, 
the Heart is placed, and may be feen dilat¬ 
ing and contracting, alternately, with a very 
regular and diftindt Syftole and Diaftole. 

The lower Part of the Shell terminates 
in a long Spike or Tail, which is without 
Motion, but thickly fet with ftx Rows of 
ftiort ftrong Spines, making it& Appearance 
like the prickly Horn or Snout between the 
Eyes of Lobfters, Cray Fifh, Shrimps, &c. 

Swammerdam has very judicioufly ob- 
ferved *, (what every body who examines 
it carefully will difcover to be true) that this 
Animal has three different Kinds of Moti¬ 
on. The firft is a fmooth and even fwim- 
ming, whereby it carries itfelf horizontally 
along in the Water. The fecond is a fud- 
den flapping or. leaping, much refembling 
that of a Flea. And the third is, when 
lying at the Bottom of the Water, it turns 
its whole Body round as it were on a Cen¬ 
ter, with a very brisk Rotation, by means of 4 
its fmali Legs or Fins. 

As no Creature lives without its Tormen¬ 
tors, this is very much infefted by the Shelled 
IVheel. Animal already defcribed Page 298, 
and £hew in th expiate with this,^. 7, 8, 9. 
Both thefe Infedts are in great Abundance fre¬ 
quently in the fame Water j and when that 


* Hift. Gen. ties Tnfecte*, p. 69* 7c, 
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is the Cafe, ’tis not uncommon to difcover 
five or fix of the Shelled Wheel Animals fatt¬ 
ened by their Tails to the Shell or Horns of 
the Water-Flea , and caufing to it feemingly 
a vatt deal of Uneafinefs; nor can they be 
driven away, or fhaken off, by all the Mo¬ 
tions and Efforts the Creature makes ufe of 
for that Purpofe. 


HAP. X. 

The Bell-Flower Animal, or Plumed Polype. 

I Was firtt informed of this Creature by 
my induttrious Friend Mr. William Ar- 
deron , towards the End of the Year 1743, as 
his Letters fhew ; and in the Year 1744, it 
was taken notice of by Mr. Trembley , who 
gave it, in his Memoires , the Name of the 
Polype a Pannache , or the Plumed Polype • 
My Friend, who difcovered it in his Searches 
for the Polype , called it the Bell-Flower Ani¬ 
mal , and after favouring me with his own 
Obfervations, fent me fome of the Creatures 
themfelves, which living with me feveral 
Months, I had Efficient Time and Oppor¬ 
tunity to examine and confider them. And 
as there feems fome little Difference be¬ 
tween thofe in my keeping, and what Mr. 
Trembley defcribes, they may poffibly be of 
another Species, tho’ of the fame Genus. 

This 
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This is one of the many Kinds of Water 
Animals which live as it were in Societies; 
of which fome Sorts hang together in Cluf- 
ters, but can detach themfelves at Pleafure ; 
whilft others again are fo intimately joyned 
and connected together, that no one feems 
capable of moving or changing Place with- 
.out affedting the Quiet and Situation of all 
the reft. But this Creature forms as it were 
an intermediate Gradation between the other 
two, dwelling in the fame general Habita¬ 
tion with others of its own Species, from 
whence it cannot intirely feparate itlelf3 and 
yet therein it appears perfectly at Liberty to 
exert its own voluntary Motions, and can 
either retire into the common Receptacle, 
or pufti itfelf out from thence and expand 
its curious Members, without interfering 
with or diftiirbing its Companions. 

They dwell together, from the Number 
of ten to fifteen, (feldom exceeding the lat¬ 
ter or falling fhort of the former Number) 
in a filmy Kind of mucilagenous or gelati¬ 
nous Cafe ; which out of the Water has no 
determined Form, appearing like a little 
Lump of Slime, but when expanded therein, 
refembles nearly the Figure of a Bell with 
the Mouth upwards 3 and is ufually about 
the Length of half an Inch, and one Quar¬ 
ter of an Inch in Breadth or Diameter. This 
Cafe being very tranfparent, all the Motions 
of its Inhabitants may be difcerned through 
X 2 it 



308 Fbe Bell-Flower Animal. 
it diftin&ly. It Teems divided, internally, 
into feveral Apartments, or rather to contain 
feveral fmaller Sacculi , each of which in- 
clofes one of thefe Animals. The Openings 
at the Tops of thofe Sacculi are but juft fuffi- 
cient to admit the Creature’s Head, and a very 
fmall Part of its Body, to be thruft out, be¬ 
yond them, the reft remaining always in the 
Cafe. The Animal can however when it 
pleafes draw itfelf intirely down within the 
Cafe, which is an Afylum to fecure it from 
its Enemies, (for ’tis not unlikely many of 
the larger aquatic Infects prey upon it) and 
a fafe and agreeable Retirement wherein to 
perform the Fundlions of Digeftion, Sleep, 
and the other necelfary Calls of Nature. This 
Cafe it can, I fay, retire into at Pleafure j and 
it never fails to do fo when any fudden Mo¬ 
tion of the Water, or of the Veflel it is in 
difturbs it : as alfo when it has feized with 
its Arms any of the minute Infe&s which 
ferve for its Food. 

The Arms are fet round the Head to the 
Number of forty, having each the Figure 
ofalong/i one of whofe hooked Ends is 
faftened to the Head ; and all together when 
expanded compofe a Figure fomewhat of a 
Horfe-Jhoe Shape, convex on the Side next 
the Body, but gradually opening and turning 
outwards, (fee jig. 19 and 20. Plate XII.) 
fo as to leave a confiderable Area within the 
outer Extremities of the Arms. And when 

thus 
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thus extended, by giving them a vibrating 
Motion, the Creature can produce a Current 
in the Water, which brings the Animalcules, 
or whatever other minute Bodies are not be¬ 
yond the Sphere of its Adtion, with great 
Velocity to its Mouth, whofe Situation is be¬ 
tween the Arms: where they are taken in, 
if liked, or elfe by a contrary Current, 
which the Creature can excite, they are car¬ 
ried away again : whilft at the fame time 
other minute Animalcules or Subftances, 
that by lying without fide the Inclofure 
made by the Arms are lefs fubjedt to the 
Force of the Stream, are frequently feized 
by them: for their Senfe of Feeling is fo 
exquifte, that on being touched ever fo 
llightly by any fuch little Body, it is caught 
immediately and conveyed to the Mouth. 
However, one may obferve the Creature is 
fometimes difappointed in its Acquif tion: 
for after drawing down one of the Arms 
fuddenly inwards towards the Mouth, it may 
be perceived flowly extending itfelf again, 
without the Creature’s retiring into its Cafe; 
which it fails not to do on meeting with any 
thing worth its while. 

The Food is conveyed immediately from 
the Mouth or Opening between the Arms, 
through a very narrow Neck, into a Paffage 
feemingly correfpondent to the Oefophagus 
in Land Animals; down which it palies into 
the Stomach, where it remains for fome 
X 3 Time* 
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Time, and then is voided upwards, in fmall 
round Pellets, (which at firft 1 imagined to 
be its Eggs) through a Gut, whofe Exit is 
near the Neck, where it was firft taken in. 

The Body of this Animal confifts of three 
Parts or Divifions, in the uppermoft whereof 
all the aforementioned Inteftines are con-, 
tained, though they are not to be diftinguifh- 
ed when the Creature is hungry ; but after 
it has eaten they become diftended and o- 
pake, and may very plainly be difeovered. 
The other two Divifions (the lowermoft of 
which I take to be fixed to the Bell or out¬ 
ward Cafe) feem of no other Service than to 
give the Creature Power of Contraction and 
Extenfion. 

The Arms feem not able like thofe of 
the common Polype- to contract or fhorten 
themfelves; but inftead thereof, when the 
Animal retires into his Cafe, they are 
brought together in a clofe and curious Or-r 
der, fo as eafily to be drawn in. Their gene¬ 
ral Figure when expanded is that of a Cup, 
whofe Bafe and Top are of an Horje-jhoe 
Form; but they p refen t fometimes a very 
different Appearance, by feparating into four 
Parts, and ranging themfelves in fuch Sort 
as to reprefent four feparate Plumes of Fea¬ 
thers .-—See Jig. 22. 

I could never difeover any Eyes they 
have, and yet find fome Reafon to believe 
they lee : for on beifrg fet in the Light of the 

3 Sur h 
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Sun, or a Candle, or brought out of the Dark 
into the Day-light, though contracted before 
and retired into the Bell, (as indeed they ge¬ 
nerally are when in the Dark) they conftant- 
ly extend their Arms for Prey, and fhew 
evident Signs of being pleafed. 

Beftdes the particular and feparate Motion 
each of thefe Creatures is able to exert with¬ 
in its own Cafe and independent of the reft, 
the whole Colony has together a Power of al¬ 
tering the Pofition, or even of removing 
from one Place to another the Bell or com¬ 
mon Habitation of them all. Hence this 
Bell isfeems fometimes ftanding perfectly up¬ 
right, (a sjig. 15 and 17.) fometimes bending 
the upper Part downwards (as Jig. 16.) 

It has been mentioned already, that be¬ 
tween ten and fifteen of thefe Animals dwell 
together, as it were a little Community, in 
one Bell-like Cafe or common Habitation r 
but their Number increafing, this Bell may 
be obferved to fplit gradually, beginning 
from about the Middle of the upper or an¬ 
terior Extremity, and proceeding downward 
towards the Bottom, till they feparate at 
laft intirely, and form two compleat Colo¬ 
nies, independent of each other * one of 
which fometimes removes itfelf to another 
Part of the Vefiel. The Manner how the 
lingle Animals propagate I have never been 
able perfectly to difcover, though there is. 
feme Reafon to conjecture it may be by the 
X 4 Means 
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Means of Eggs; as fmall opake Bodies of a 
conftant and determinate Figure are fome- 
times feen lying in their Bells: and unlefs 
they are Eggs I know not what to make of 
them. Their Shape is nearly that of a 
Weaver’s Shuttle, being compofed of two 
circular Arcs, whofe concave Parts are to¬ 
wards each othef. The Breadth is about 
two Thirds of the Length, and in the Mid¬ 
dle of each a circular Spot appears more 
opake than the reft, which poffibly may be 
the Embrio. But as I never faw any of 
them come to Perfection, I can make no far¬ 
ther Judgment of them than what their Si¬ 
tuation and Form fuggefts. They are re- 
prefentedyfg. 15. a. 

The Bells, or Colonies of thefe Animals, 
are to be found adhering to the large Leaves 
of Duckweed and other Water Plants ; and 
may ealieft be difcovered, by letting a Quan¬ 
tity of Water, with Duckweed in it, ftand 
quietly for three or four Hours in Glafa 
Veflels, in fome Window, or other Place 
where a ftrong Light comes: for then, if any 
are about the Duckweedy they will be found, 
on careful InfpeCtion, extending themfelves 
out of their Cafes, fpreading their Plumes, 
and making an elegant Appearance. 

They are extremely tender, and require 
no little Care to preferve them : their moft 
general Diforder is a Kind of Slime or ra- 
they Mouldinefs, which will fometimes en¬ 
velope. 
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velope them in fuch a Manner as to prove 
mortal. The bell Way of curing this is, 
by gently pouring a large Quantity of Water 
(perhaps two or three Quarts) into the 
Veffel where they are kept, and letting it 
run off flowly: by which Means the Sliminefs 
will gradually be loofened and carried away 
with the Water. 

As to Food, if frefh Water be given them 
daily, they will find fufficient for themfelves ; 
and it is dangerous to try any other Way 
of feeding them, for the fmallefi: Worms, or 
other vifible Infedts one can think of giving 
them, will tear their delicate Frame in Pieces. 

Fig. 15. reprefents one compleat Colony 
or Bell, {landing eredt, with all the Ani¬ 
mals out of their Cafes, and their Arms ex¬ 
tended for Prey; exhibiting all together a 
very pretty Appearance. Here a fhews the 
opake Bodies fuppofed to be Eggs. 

Fig. 16. fhews all the Creatures with¬ 
drawn into their Cells, and the End of the 
Bell inclining downwards. 

Fig. 17. the Bell eredt, with only one of 
the Animals coming out;, in order to fhew 
its connection with the Bell. 

Fig. 18. reprefentS a Colony dividing. 

Fig. 19. one compleat Animal, greatly- 
magnified, to fhew its leveral Parts more 
diftindtly. Viz. 

a, the Horfe-fhoe-figured Head. 
by by the Arms feen from one Side. 
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r, the narrow Neck. 
d, the Oefophagus. 
e y the Stomach. 

f the Gut or laft Inteftine, through 
which the Food palfes, after being digefted 
in the'; Stomach. 

g, the Anus, where the Faeces are dif- 
charged in little Pellets. 

h, i, that Part of the Bell which fur- 
rounds the Body of the Animal, and clofes 
upon it when it retires down. 

Fig. 20. The Head and Arms feen in 
Front. 

Fig . 21. The Head and Arms doling to¬ 
gether, and difpohng themfelves in order to 
be drawn down into the Bell. 

Fig. 22. The Arms arranged in a Fea¬ 
ther-like Appearance. 


CHAP. XI. 

The SATYR. 

T Frequently have taken notice, in feveral 
jf Infuiions of Vegetables, of a little cruf- 
taceous Animalcule, whofe Picture is given 
fig. 25th of this fame Plate XII. The Shell 
of this Creature is fo. exceedingly tranfpa- 
rent, that unlefs great Attention be given 
it cannot be difcerned at all. It feems to 
cover the Back only of the Animal; its Bel- 

iy. 
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ly, and under Parts, appearing to have no 
Shell. The Middle of the Body, containing 
the Bowels, f 1 whofe periftaltic Motion may 
be difcerned) is fomewhat opake, and in 
the Shape of a Bottle with the Mouth down¬ 
wards; the Sides are tranfparent, and fhew 
many VelTels running through them. Four 
Legs, or Fins, divided near half their Length, 
and ferving either to walk or fwim, iffue 
from the opake Part, and reach beyond the 
Edges of the Shell: and two thicker and 
fhorter Limbs, pointing directly forwards, 
each of them armed with a fharp Claw, are 
placed at the Head-End, and probably are 
the Inftruments wherewith it takes its Prey. 
On each Side of the narrow Part of the 
opake Body, at fome little Diftance there¬ 
from, one fees a round black Spot, the Ufe 
whereof I don’t pretend to guefs.—This Ani¬ 
mal is brifk and vigorous, fwirpniing fome- 
times with great Swiftnefs through the Wa¬ 
ter, at other Times it creeps along at the 
Bottom of the Drop, and now nnd then Ikips 
nimbly like a Flea. It often fhews itfelf in 
Profil, as reprefented^/%-. 23. 

Monfieur Joblot (whofe Imagination has 
frequently exaggerated the Figures of Ani¬ 
malcules to be found in Water,) tells us, that 
he once difcovered, in an Infufion of the 
Anemony , an Animalcule having on its Back 
a Mafk or exadt Reprefentation of a Satyrs 
Face 3 and he gives a fixture fuitable to that 

Idea. 
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Idea. But, making a conliderable Allowance 
for the Fruitfulnefs of his or his Painter’s 
Fancy, I think it not unlikely, that the Sub¬ 
ject we are treating of might have been the 
little Animal he faw: for the two black 
Spots, with the Part of the Bowels that comes 
between them, have fome Refemblance of 
a Nofe and Eyes? the two Points, which 
terminate the Shell at the Tail-End, appear 
fomething like a piqued Beard; the Dif- 
tance between may pafs for a Month, and 
the Whole put together, might by a true 
Lover of the Wonderful , be worked up to 
the extravagant Likenefs of a Satyrs Face .— 
But this is mentioned only by the by, and 
as a Reafon why I give it the Name of Sa- 
tyr. 


CHAP. XII. 

Three aquatic Animals deferibed. 

T OWARDS the End of September , in 
the Year 1743, fome Water taken 
from a Ditch at Tooting in Surry , (wherein 
many Polypes of an exceeding fmall Kind 
had been difeovered, by my worthy, inqui- 
fitive, and obliging Friend the Rev. Dr. Hen¬ 
ry Miles , F. R. S.) was fent to me in a Phial, 
in order to be examined. And whilft I was 
viewing the Polypes with the Microfcope, I 
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had the Pleafure of finding three different 
minute aquatic Animals, which I had never 
before obferved. 

The firft of thefe feemed to the naked Eye 
like a very fmall and llender Worm, of a- 
bout one Third of an Inch in Length : but 
the Microfcope foon Ihewed its real Form 
and the Singularity of its feveral Parts, in 
the Manner they are reprefented Plate XII. 
fig . 24. 

From the Fore-part of the Head of this 
Animal a long Probofcis , Horn) or Snout was 
extended, moving itfelf every Way with 
great Readinefs, and iffuing from that Part 
of the Head where the Mouth fhould be; 
which anterior Part changed its Appear¬ 
ance according to the Motions of the Infiru- 
ment, fometimes extending itfelfand becom¬ 
ing more llender, and at other times Ihorten- 
ing itfelf and growing thicker. About the 
Head it had fomewhat of a yellowifh Colour, 
but all the red of it was throughout per-r 
fedly colourlefs and tranfparent, except the 
Inteftines, which were confiderably opake, 
and difpofed as in the Pidure. In them al- 
fo a periftaltic or internal Motion w T as di- 
ftindly vifible. Along its Sides were feveral 
Papilla with long Hairs growing from them: 
its Tail ended very bluntly : it had two black 
Eyes, and was extremely nimble. 

I found only this fingle Animal of its 
Kind, from which I drew up the above Re¬ 
marks 
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marks at the Time of viewing it, when its 
Figure was likewife carefully taken ; but 
foon after I had the Favour of a better Ac¬ 
count in a Letter from Dr. Miles , who had 
Plenty of them under his Infpedtion: and 
this I fhall lay before the Reader in the 
Doctor’s own Words. 

TheWormfound in the Water in which 
a I met with the Polypes in this Neighbour- 
“ hood is of various Sizes, from about 4 - D of an 
« Inch to half an Inch, and about theThick- 
“ nefs of the Worms we feed the Polypes 
<c with. It is tranfparent, excepting in the 
*' Middle where the Gut runs, which the 
“ Fasces make look of a dirty Colour, but it 
“ has no Rednefs as the Worms have, and 
** for that reafon might be reckoned a-* 
“ mongft the Infe&s which fome have 
<f erroneoufly called exanguious , fince our 
“ Eyes, afiifted by Glades, fhew them to 
“ have Blood; as I fhall prefently tell you 
“ this has. 

The Form of it (when magnified I 
“ mean) refembles in many Particulars fome 
ct of our Caterpillars that feed on Vegeta- 
“ bles. It is infedted as they are, and it is 
“ hairy : here and there a little Tuft of 
“ Flairs, and in other Places a fingle Hair 
<f regularly growing out of the Sides, as I 
“ have attempted to reprefent in the Fi- 
* c gure. I faw the periftaltic Motion of 
" the Gut, and once faw it exclude Faeces, 

“ three 
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three or four Clufters together, which re- 
fembled exactly thofe of our common 
Caterpillars, or of the Silk-worm Cater¬ 
pillar. But the moft remarkable thing 
in this Creature is a kind of Rom or Feeler 
which it feems to carry in its Mouth, and 
may be juft feen by the naked Eye if 
your Water be clear. ’Tis in the larger 
ones about Inch long. This (I know 
not what to call it) it waves to and again 
as it moves in the Water, or when it 
creeps up the Side of the Glafs; which 
it does fomewhat like a young Leech, but 
without contracting its Body fo much, and 
rather in the Manner that Caterpillars do. 
“ I have not been able to learn, though 
I have viewed it a long Time together, 
whether it gets any Food with this Horn, 
nor can I find whether it be hollow: but 
I am certain ’tis not pointed, but rather 
blunt: nor have I ever feen it contracted 
any thing confiderably.—I muft not omit 
to tell you, that ’tis a very tender Crea¬ 
ture j for in taking up the firft I viewed 
with a Quill, as we do the Polypes , by the 
Side of the Glafs, I injured it fo much, 
that it was nearly cut in two, and its 
Horn came off, after it had been a little 
while in the Drop of Water upon the 
Slip of Glafs. I was glad of this laft Ac¬ 
cident, as it gave me an Opportunity of 
obferving the Horn or Feeler in a better 
“ Manner 
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“ Manner than I could otherwife have done j 
ft for hereby it appeared tome to have grown 
“ into the Fore-part of the Head or Mouth, 
«< and to have been placed (as fome Bones 
“ are) in a Socket, the End next the Head 
« feeming claviculated or clubbed, and con- 
« fiderably bigger than the other: the Head 
if alfo in the Place where this Horn had 
f t been inferted was left with a Hollow fuit- 
« able to fuch Articulation. I am doubt- 
*( ful whether the Creature can contrail this 
« Horn or not, nor can I tell whether there 
“ be any Communication between it and 
“ the Entrails. I took Notice that in or- 
ee der to wave it about confiderably it con- 
“ traded its Head a little, as if to hold it 
•t fafter and have more command of it; and 
* ( indeed the Head refembles a Sort of For- 
< e ceps grafping this Feeler at the thick 
« End. 

“ The faid Horn or Feeler has no* 

thing remarkable in its Texture, but ap- 
** pears fmooth and tranfparent, without 
*t any of the Afperities that we find on the 
il Arms of the Polype. I fhall only add, 
“ that the Gut runs vifible from the Head 
“ to about A of an Inch of the Tail, where 
tt it ends infenfibly, for without a* good 
“ Magnifier you cannot difcern its End , but 
ft it feems to be refolved into the Body of 
f t the Worm. The Tip of the Tail is very 
** tranfparent, and there I faw with great 
“ Delight 
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(t Delight the Circulation of the Blood in 
€t the Middle, running to the Gut, as it 
“ feemed, and lofing itfelf*thereat, by reafon 
" of its Opacity. — Qucerenda . What is 
“ the Ufe of this Horn or Feeler? What 
u Food does the Creature eat? One would 
“ think nothing taken in by the Horn, if it 
“ be hollow, becaufe the Fasces are fo grofs: 
" if not, how does it take its Food? And 
u what is it in its mature State ?” 

The fecond Sort of Animal I difcovered 
in this Water was about a Line in Length, 
having a large Head, with two black Eyes in 
Sockets confiderably projecting, and pretty 
long Antennae. Its Head, Body and Tail, 
were divided like thofe of the Bee or Wafp 
Kind: from the End of the Tail ilfued three 
long Branches befet with Hairs, and each ap¬ 
peared fomewhat like the Stem of a Pea¬ 
cock’s Feather: they could feparate more 
or lefs, be brought together, or move in any 
Direction that luited the Conveniency of the 
Creature. It had lix Legs, which ferved 
either to fwim or creep, with Claws at the 
End of each. The Head, Body and Tail 
were covered all over with a Sort of Hair 
or Down, and under the Tail were a Couple 
of moving Parts like Fins, wherewith it 
feemed to guide its Courfe in fwimming. It 
was extremely agile. 

Plate XIV. N° 7. A. reprefents this 
Animal as viewed by the Microscope, 

Y The 
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The Tail Part more enlarged, with its 
under Side turned upwards to fhew the Fins, 
and its three Branches difplayed, is fhewn at 
the Letter B. 

The third Sort of Animal, whofe Figure 
may be feen in the fame Plate at M, had an 
odd Head, fiattifh before, without any Ap¬ 
pearance of Eyes: a Body fomewhat opake, 
and a Tail that could divide occafionally. 
From about the Middle of the Body a very 
thin Membrane was extended, on each Side, 
as low as the upper Part of the Cleft in the 
Tail; this was moveable, very tranfparent, 
and ferved as a Fin in fwimming. It was 
very minute, and fwam along with a dired 
progreffive Motion, very fmooth and regu¬ 
lar, but not fall. Sometimes it would change 
its Figure, and appear fomewhat crooked and 
triangular, in the Manner fhewn at N. 


CHAP. XIII. 

Phe Globe Animal. 

I N the Month of ’July 1745, three Phials 
full of Water were fent to me from 
Yarmouth, by Mr. Jofeph Greenleafe, having 
in them feveral Kinds of Animalcules un¬ 
known to me before. Some of the larger 
Kinds died in their PafTage, occafioned I 
fuppofe by the Jolts they received, and a 
Deficiency 
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Deficiency of Air; the Phials being corked 
clofe, and too full of Water to leave them 
Air enough for Refpiration. One kind, how¬ 
ever, faffered very little, but when examin¬ 
ed by the Microfcope was perfectly alive 
and vigorous, and fo numerous in one of 
the Phials, that the Water might be perceiv¬ 
ed to fwarm with them, though their Size 
was much too fmall for the naked Eye to 
diftinguifh otherwife than as moving Points* 
They all died with me in two or three Days, 
but in that Time I had Opportunities enough 
to examine them, very carefully, and take a 
Drawing of them. My Friend Mr. Arderon 
of Norwich fent me alfo, towards the End of 
the fame Summer, fome little Account with 
a Drawing of the fame Animalcule, of which 
he had accidentally difcovered a fingle one 
in a Drop of Water. 

Fig. 27. reprefents this very fingular mi¬ 
nute Water Animal, as it is feen before the 
Microfcope. Its Form feems exactly globu¬ 
lar, having no Appearance of either Head, 
Tail or Fins. It moves in all Directions, 
forwards or backwardsy up or down, either 
rolling over and over like a Bowl, fpinning 
horizontally like a Top, or gliding along 
fmoothly without turning itfelf at all. Some¬ 
times its Motions are how, at other Times 
very fwift: and when it pleafes, it can turn 
round (as it were upon an Axis) verv nimbly* 
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whole Body is tranfparent, except where 
the circular black Spots are fhewn in the 
Picture; of which Spots fome had fix or 
feven, fome one, two,, three, four or five, and 
others none at all. Thefe probably are its 
Eggs or young ones: but the fhort Time 
they were with me, prevented my coming 
to a Certainty as to this Particular. The 
Surface of the whole Body appeared in fome 
as if all over dotted with little Points, and 
in others as if granulated like Shagreen : but 
their more general Appearance was,, as if 
befet thinly round with fiaort moveable Flairs 
or Briftles; and ’tis not improbable all 
their Motions may be produced by fome 
fuch Inftruments, performing the Ofiice of 
Fins. 


CHAP. XIV. 

Eggs of the -fmall Frep-Water Snail, and 
Animalcules adhering to them. 

T HE Group of Figures, Plate XIII 
N° i. A. represents the magnified 
Appearance of a Congeries of the Spawn or 
Eggs laid by a Water Snail: which Con-* 
geries of Eggs, as feen by the naked Eye, i's 
fhewn at the Letter B. 

The Parent Snail is exhibited-of its natural 
Bignefs C i y its Back upwards toward the Eye, 

and 
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and its Body extended beyond the Shell, in 
the Action of creeping from Place to Place. 

The fmall Snail is turned upon its Back 
C 2; that the true Form and Opening of 
the Shell may the better be underttood. 

I have frequently kept Numbers of thefe 
Snails, for many Months together, in a large 
Glafs Jar, with Polypes and other Water 
Animals: and ’tis very common for them to 
fatten their Spawn, in little Mattes, againft 
the Sides of the Glafs, where the Eggs 
hatch in about three Weeks or a Month’s 
Time. 

The Spawn, when firtt depofited, ap¬ 
pears to the naked Eye like a traniparent 
Jelly; but if examined by the Microfcope, 
one fees in it Numbers of fmall and ex¬ 
ceedingly pellucid oval Bodies, at little Dif- 
tances from one another, enveloped in a ge¬ 
latinous Subftance ; having each of them 
towards one of its Extremities a very mi¬ 
nute dark Speck, wherein, if carefully exa¬ 
mined by the greateft Magnifier, a Pidfation 
may be difcerned. 

This Speck will be found to grow larger 
from Day to Day, and to become a perfedb 
Snail, with its Shell compleat, feveral Days 
before it burtts through its Integuments. 
When the Eggs are about a Week old, the 
Embrio Snail may be difcerned in its true 
Shape, turning itfelf very frequently within 
the fine Fluid in which it lies: and the Heart 
Y 3 is 
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i,s then a moft agreeable and amazing SpeCta* 
cle, /hewing itfelf very diftinCtly, and re* 
fembling a little oblong Bladder, much lefs 
at one End than the other: the Pulfation 
proceeds under the Eye with great ExaCtnefs 
and Regularity, and the Syftole and Diaftole 
of this Ve/Tel are nearly equal to thofe of 
the human Heart, fomewhat more than Six¬ 
ty Pulfations being performed in a Minute, 
as I have found by feveral Trials, keeping 
my Finger at the fame Time on my own 
Pulfe, which ufually beats two or three 
Strokes more. The Heart is large in Pror 
portion, and may be always feen, until the 
Animal increa/ing in Bulk and becoming 
confequently more opake, in fo me Po/itions 
it hardly can be perceived : but as the Ani¬ 
mal frequently turns itfelf within the Egg, 
a little Patience will bring the Heart in full 
View again; and that as long as the Embrio 
continues within the Egg. Nay, even after 
it is hatched, the Heart may be difcovered 
for fome hays through the tranfparent 
Shell f. F 

The general Plan of Nature is /o uniform, 
in the Production of living Animals, though 
with fome little Variations as to the Man¬ 
ner of its Execution, that from what we are 
able to di/cover in the very tran/parent Eggs 

of 

f The fame Progreffiort I have been defcribing, was ob¬ 
served at: Norwich, by Mr. Arderon, in the Cornu Jmmoni's 
■Silver Snail, 
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of this little Creature, fome reafonable Con¬ 
jecture may be formed of what happens in 
thofe of much larger Kinds. 

According to the ufual Order of Nature, 
every Embrio of an Animal is lodged for a 
Time within the Uterus of the Parent, in- 
clofed in a Cafe or Egg, whofe outer Coat is 
either hard and fhelly, or tough and mem¬ 
branaceous, affording a proper Bed and Co¬ 
vering to preferve it from external Injury. 

In Animals that are oviparous, this Egg 
is excluded out of the Body of the Parent, 
fome confiderable Time before the Embrio 
has attained a Size and Strength fufficient to 
endure being expofed to the open Air with¬ 
out Prejudice: during which Time, it takes 
in Nourifhment, and its Limbs acquire a 
continual Growth, from proper Juices in 
which it floats, and wherewith the Egg is 
replete. For the Egg, between the Time of 
its being laid, and that of its hatching, can 
receive no other Benefit from the Parent, 
than what the natural Heat of her Body can 
afford it: And Experience teaches that the 
like Degree of Heat, fupplyed by any other 
Means, with the fame Conftancy, will be of 
equal Service £. 

On the contrary, in viviparous Animals,. 
the Egg is retained in the Uterus of the p t - 
Y 4 rent* 

X In the Eggs of numberlefs Species, which Ihew no. 
Concern for them after they are once laid, no more Heat at 
3,11 is neceffary, than what is common to the Air or Water 
in which they are exp< fed; 
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rent, till the Embrio having attained a cer¬ 
tain State of Maturity, endures Confinement 
no longer, burfts open the Integument, Cafe, 
or Shell that inclofed it, and ifTues there¬ 
with from the Body of the Parent: until 
which Time the Ei?tbrio receives its Nourifh- 
ment from the Blood and Juices of the Pa¬ 
rent, which are conveyed into the Body of 
the Embrio , by certain Veffels of the Parent 
that inofculate with correfpondent Veffels of 
the Embrio, and at the Birth become fepa- 
rated therefrom. 

Hence it appears probable, that the origi¬ 
nal Principle of Life, the gradual Expanfion 
and unfolding of the Members, and the 
Progreffion towards Maturity and Birth, are 
nearly the fame, whether the Embrio be 
hatched within the Body or without the Bo¬ 
dy of its Parent ; which feems to be the 
chief Difference between viviparous and ovi¬ 
parous Production. But to proceed. 

For fome Days after the Water Snail has 
laid its tranfparent Egg, the Microfcopic 
Speck of Life, wherein the tender Limbs and 
Rudiments of the Animal are moft wonder¬ 
fully folded up and contained, has no other 
Appearance of Life than only a languid 
Pulfation, but juft difcernable by the beft 
Glaffes and the moft curious Eye. As this 
Speck incfeafes in Bignefs, it exhibits, gra¬ 
dually, the Figure of a minute Snail, and 
acquires an Ability of moving itfelf very 

flowly. 
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ilowly. After this, its Size and Motion be¬ 
comes every Day more confpicuous, its fpi— 
ral Revolutions {hew themfelves more di- 
fl;in< 5 tly, its Form becomes more perfect, a 
Shell, nnconceivably delicate, is produced 
over its tender Body: it now occupies .a con- 
fiderable Part of the Egg, turns itfelf vigo- 
roufly, and even creeps within it, and in due 
Time breaks it, and iffues forth. 

’Tis hot unlikely this is Nature’s conftant 
and regular Courfe in the Production of all 
Creatures that are oviparous; and that £he 
proceeds nearly in the fame Manner to pro¬ 
mote the Growth and Birth of the Embrio 
in the Human Race, as well as in all other 
Creatures that we term viviparous , feems to 
me no lefs probable. 

After this Digreffion, which I was infen- 
fibly led into, I return to take notice, that 
the Eggs which the Drawing exhibits were 
about a Fortnight old y at which Time the 
young Snails were of fuch Size, in propor¬ 
tion to the whole Room contained within 
the Eggs, as thofe marked c , c, c> may pret¬ 
ty nearly {hew. 

The other aquatic Animalcules reprefent- 
ed as hanging about this Parcel of Eggs, are 
no other than what were really found adher¬ 
ing to it when it was viewed by the Micro- 
fcope: and they were exadly fituated as in 
the Picture, which was taken without the 
}eaft Exaggeration. Their extreme Minute- 
2 nefs 
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nefs rendered them abfolutely invifible to the 
Eye, for which reafon no Attempt is made to 
fhew them at the Figure B. 

A little Colony of Bell-Animals appear at 
d: their long Tails are fattened to the gelati¬ 
nous Subttance wherein the Eggs are laid; 
they ttretch themfelves out, and play vigo- 
roufly in the Water; numbeidefs Fibrillae 
round the Mouth of each Bell agitating the 
Water to a considerable Dittance. 

More of the fame Bell-Animals are feen 
at e , curling their Tails, in the Manner of a 
Screw, and pulling themfelves back with a 
fudden Jerk, as they conftantly do when dif- 
compofed by any thing. But when all is 
quiet, they flowly extend again in the Wa¬ 
ter, as far as their Tails permit.--Thefe 

Bell-Animals are found very frequently ad-? 
hering to little Bits of Stick, Leaves, Stones, 
or other Matter that have lain forne Time in 
ftagnant Water, either in the Ditches abroad, 
or in GlafFes kept in the Houfe with Infufions 
or Water-Animals: and their Motions are 
very, entertaining*. Many of them are 
fometimes feen adhering by their Tails to 
one another. 

On both Sides this Parcel of Snail’s Eggs 
are fhewn, in different Attitudes, feveral lit¬ 
tle Creatures, of a Kind which I have been 
ufed to call the Funnel- Animal. They fatten 
by their Tails to. whatever comes in their 

Way, 


Vi(L Microfcope made eafy, p- 91. 
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Way, and then opening their anterior End, 
exhibit a wide Mouth fomewhat of a Funnel 
Form, though not compleatly round, but 
having a Sort of Slit or Gap that interrupts 
the Circle. The Lips or Edges of this Open¬ 
ing are furnifhed with Multitudes of little 
Fibrillae, which by their brisk and continual 
Motions excite a Current of Water, bring¬ 
ing with it abundance of minute Particles of 
Matter and living Animalcules, which they 
fwallow greedily.—-One of them in the PoG 
ture above defcribed may be feen at the Let- 

tcrf. -They can falhion this Mouth of 

Opening into the feveral Appearances fhewn 
in the Pi&ure. 

If any thing touches or approaches veiy 
near them, they fhrink back and contract, 
as at the Letter g. 

Thefe Funnel-Animals never keep toge¬ 
ther in Clutters, but live feparately and in¬ 
dependent of one another, fwimming freely 
through the Water, feemingly in fearch of 
Prey, and after a while ttx themfelves to 
any thing they meet with. 

Mr. De Reaumur and Mr. Frembley dif- 
tinguifh the little Creatures I have been de¬ 
ferring by the Name of* T unnel-like Polypi: 
and the laft mentioned Gentleman, to whofe 

inde- 

* I have not the leaft Objection to this Name, though I 
here retain what I had. given them myfelf long before either 
of thefe Gentlemen had publilhed theirs: and I am pteafed 
to find our Ideas of this Creature fo near alike. 
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indefatigable Induftry we are fo greatly o- 
bliged for many curious Difcoveries of fe- 
veral Kinds of what he calls Polypi , has, by 
the Help of an ingenious *j- Contrivance to 
fix the Magnifiers of his Microfcope clofe 
to the Glafs Veffels where he keeps thefe 
Creatures, found Means to obferve the very 
extraordinary Manner of their Increafe; 
which I fhall take the Liberty to prefent the 
Reader, from the Account given by himfelf 
to the Royal Society , and printed in the Phi- 
lofophical Pranfaciions , N° 474. 

“ Thefe Runnel-like Polypi do alfo mul- 
<f tiply by dividing themfelves into two, but 
“ they divide themfelves otherwife than the 
<e CluJleringPolypi: they neither divide lon- 
“ gitudinally, nor tranfverily, but doping 
“ and diagonal-wife. Of two Punnel-like 
4< Polypu juft produced by the Divifion of 
“ one, tbe firft has the old Head, and a new 
** pofterior End ; and the other the old po- 
“ fterior End, with a new Head. 

“ I fhall call that which has the old Head, 
“ Superior Polypus; and that which has 
** the new Head, the Inferior one. 

£f The firft Particulars obfervable in a 
11 Runnel-like Polypus that is going to divide, 
are the Lips of the InferiorPolypus I mean 
££ thofe tranfparent Edges that are fo con- 

fpicuous 

f ADcfcriptiOn^f the Apparatus here referred to, is given 
by Mr. Trembley, N° 484. of the Phil. Tranf. and a Figure 
rsplanatory of the fame may be feen Tab. jig, 4, belono- 
iug to that TrcwfaSthn . 
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iC ipicuous in the Polypi when entirely 
“ formed. Thefe new Lips firfl: difeover 
“ themfelves upon the Polypus that is go- 
<e i n g to divide, from a little below the old 
“ Lips, to about two thirds of the Length 
“ of the Polypus , reckoning from the Head ; 
“ but thefe new Lips are not difpofed in a 
“ ftrait Line, according to the Lenoth of 
“ the Polypus , but run doping nea & r half 
“ way round about. Thefe Lips are known 
“ hy the Motion in them, but which Motion 
“ is at firfl: very flow. That Portion of the 
s< Body of the Polypus, that is bounded 
4C by thefe new Lips, then gathers up it- 
felf: the new Lips infenflbly draw toge- 
if ther and dole ; whereby there forms 
“ itfelf, at the Side of the Polypus, a Swell- 
* £ ing, that is foon found to be the Head 
“ of the new one, bounded by the new 
“ Lips firfl: difeovered. Before this Swell- 
‘ c ing is grown very remarkable, one begins 
" to diftinguifh the two Polypi which are 
forming themfelves,- and when that Swell- 
“ in g is conflderably increafed, the two Po- 
“ lypi will be difeovered, no longer joined 
“ but by a fmall Portion to each other. The 
Superior Polypus no longer adheres to the 
“ Inferior one , but by its pofterior Extremi- 
“ ty, which is Hill fixed on one Side of the 
“ Inferior Polypus: the Superior Polypus 
“ then begins to make Motions that feem- 
w in gty tend to the feparating of him from 

“ the 



334 Of Ciujlering Polypes. 

“ the other; and in a little time he becomes 
quite detached, fwims away, and fixes 
“ himfelf elfewhere.— 1 have feen one come 
** and fix at the Side of the Inferior Polyput, 
* ( from which he was juft before feparated. 
<f The Inferior Polypus remains fixed in the 
“ fame Place, where the Polypus was, that 
<( is now divided, and of which he was only 
“ the half, before the Divifion took place.” 

The little oval Bodies at Ij, were invelop- 
ed in the flimy Matter of the Snail’s Eggs : 
they appeared fomewhat opake, but without 
Motion, and were probably the Aurelia of 
fome Water Infects, 


CHAP. XV. 

Of Clustering Polypes. 

B EFORE the Reader enters, on this 
Chapter, let me advife him to caft his 
Eye with a little Attention on Plate XIII. 
N° 4, 6, 10 and 13* which will prepare him 
to underftand more perfedtly the Account 
of what are here termed the Ciujlering Po¬ 
lypes , a Name I call thefe little Creatures by, 
in Conformity to Mr. De Reaumur and Mr. 
Prembley, who have given that Appellation to 
all the different Kinds of Animalcules that 
are found hanging together in the Water, 
after the like Manner. 

During 

4 
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During all the Spring and Summer Sea¬ 
sons, but efpecially in the Months of jJprii 
and May , great Abundance of thefe, of dif¬ 
ferent Species, are to be found on the Shells 
or Eggs of Water Snails, on the Leaves of 
Duckweed and other Water-Plants, on little 
floating Sticks, Straws, or whatever elfe lie 
upon or near the Surface of ftagnant Ditches 
or Ponds, for they don’t chufe to be at any 
great Depth in Water. The Reafon they 
have been but lately and fo little taken no¬ 
tice of, is, I apprehend, their extreme Mi- 
nutenefs, which renders them invifible, un- 
lefs by a very good Light, and with Glafies 
that magnify confiderably: at the fame Time 
an Area, fufficient to take in their whole 
Groups or Branches, muft come in View, or 
elfe no Idea can be formed of them; and 
we know, ’tis not many Years, that Micro- 
/copes have been fo far improved, as to com¬ 
mand a large and well illuminated Area by 
Glafles that magnify much, or to have pro¬ 
per Conveniencies for examining Obje&s 
even in a Angle Drop of Water. 

Through all the different Species of this 
Kind of Animal, there is an Analogy or Uni¬ 
formity, as to the general Figure of their. 
Clufters or Colonies. Each Colony feems 
conflantly to arife from one Stem or Stalk, 
which is always affixt to fome extraneous 
Body: This Stem divides into a Couple of 
fmaller ones, each of which fubdivides in¬ 
to 
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to another Pair, and thofe branch themfelves 
out again, in the fame Manner, till the Cluf- 
ter is compleated. The Extremities or 
Heads of the fmall Stalks are the Bodies of 
the Animals, in the Differences of whofe 
Figure confifts the Variety of the Species, 
Being Situated in this Order round the com¬ 
mon Stem at different Heights and Diftances, 
they make a very pretty Appearance, when 
extended in the Water; not ill refembling a 
iSTofegay of Cowflips, or fome fuch Kind of 
Flowers. And one would imagine the Seve¬ 
ral Heads and their Pedicles to proceed from 
one common Stem, as the Branches and 
Flowers of a Plant do from one common 
Trunk ; but a contrary Progreffion takes 
place here : for in a Plant the Trunk pro¬ 
duces Branches, and thofe Branches again 
produce Flowers; whereas the Head here is 
prior to the Pedicle, and the Pedicle to the 
main Stem, as will by and by be fhewn. 

The Heads, or little Animals, (of which 
Multitudes Sometimes are dependent from 
one Stem,) open their anterior Ends, and 
play about very briskly in the Water, as far 
as their refpedtive Pedicles will permit; but 
every now and then, one or other of them 
Springs back with a fudden Contraction, 
which probably may be when it has catched 
Something that it retires to eat: for this 
they do when nothing at all offends them; 
but if they are made uneafy, by fhaking the 

Water* 
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Water, or touching them with any foreign 
Body, both Stem and Branches inftantly con¬ 
tract together, and extend not again till 
every thing is perfectly at reft. 

But though they are found thus conjoyned 
in Colonies, each Head is a perfeCt Animal, 
and can detach itfelf from the reft, live fe- 
parately, and become the Parent of a new 
Colony, as moft of them do after a certain 
Time. All of the fame Community aCt af¬ 
ter one common Law, in contracting or ex¬ 
tending the main Stem as well as their re- 
fpeCtive Pedicles at the fame Time, though 
each can contraCt or ftretch itfelr out at 
Pleafure, without the Concurrence of the 
reft, as far as the Extent of its own Pedicle. 
When a whole Colony contracts together, 
the main Stem feems to pull back the feve- 
ral Pedicles, and thofe Pedicles the little 
Animals at their Extremities : but here the 
Truth is contrary to the Appearance, for the 
Animals themfelves begin the Motion that 
pulls them back, by a fudden Endeavour to 
draw up their Pedicles to their Bodies, which 
Motion the Pedicles communicate to the 
main Stem, and thereby contraCt that alfo : 
Somewhat in the Manner of a Hair, which 
jerked fuddenly (not to break) and then let 
go again, flies back with an elaftic Force. 
And that the Cafe is thus feems pretty cer¬ 
tain, becaufe after one of thefe Animals 
breaks off from its Pedicle, and leaves the 
Z Colony, 
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Colony, the deferted Pedicle becomes im¬ 
mediately deflitute of Motion ; and when all 
of them are gone, (as often happens) the 
Stem and Pedicles, though ftill adhering as 
they did before, are unable to move at all. 

The main Stem grows large in proportion 
to the Number of its Branches, which fome- 
times are very numerous; fo that it is pro¬ 
bably a Continuation of all the Tails or Pe¬ 
dicles of the little Animals conjoyned toge¬ 
ther. The Stem and Pedicles look ufually 
very tranfparent, and like hollow Tubes. 

The feveral Species of thefe Polypes are 
nearly alike as to the above Particulars, and 
differ chiefly in the Length and Size of their 
little Bodies, and the Apparatus wherewith 

their Mouths are furnifhed.'--Amongfl: all 

I have any Knowledge of, no Sort is more 
common than that reprefen ted at N° v i. 
When the little Animals of this Species 
ftretch themfelves out and open their an¬ 
terior Ends, each of them appears of a Bell- 
fafhioned Figure, with a Kind of Lip turn¬ 
ing itfelf outwards round the Rim of the 
Bell, which Lip is furnifhed with Num¬ 
bers of Fibrilla that vibrate nimbly in the 
Water, and caufe a Vortex reaching to a 
furprizing Diftance, in proportion to the 
Smallnefs of the Animal: which Vortex is 
fhewn a a .—— When great Plenty of thefe 
are lodged together on a Snail, Leaf, or 
other Body, they feem of a whitifh Colour 
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to the naked Eye, but before the Microfcope 
they appear very transparent, tho’ with fome- 
what of a brownifh Caft. Their Tails when 
contracted are drawn back and difpofed irt 
fpiral Lines, like thofe of the Bell-Animal 
defcribed pag. 330. 

The Species whofe Figure is given N° 1 v. 
is much more uncommon.—Its main Stem 
and Branches refemble the foregoing, and 
fo does the general Figure of its Body, but 
its Mouth is remarkably different, for in- 
ftead of the very fmall Bibrillce of the laft 
mentioned Species, the Head of this is fur- 
nifhed with two large Arms, by the vigorous 
Motions of which backwards and forwards* 
a Stream of Water is made to pafs by its 
Mouth, whereby the Creature is enabled to 
fupply itjfelf with Food, which is taken jn 
between thefe two Arms. And indeed it is 
amufing enough to obferve the Behaviour 
and Artifice of this little Creature upon the 
Occafion ; for as foon as the Prey is fwal¬ 
lowed down it inltantly retires to the main 
Stem, by contracting its Pedicle : and by flat¬ 
tening its Body, and bringing the Sides near¬ 
ly together, it prevents any Poflibility of the 
Prey’s Efcape. After it has continued thus 
contracted for fome time, it extends itfelf 
very leifurely, not unlike the Bell-Animat: 
but in our prefent SubjeCf the Pedicle or 
Tail when contracted feems as if it was 
ihrivelt’d up, whereas in that it falls back in 
Z 2 fpiral 
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fpiral Lines. The Figures of thefe Animal¬ 
cules when playing in the Water are fhewn 
2 2 : and it is very common, in this and every 
other Kind of the Cluftering Polypes , for the 
little Animals either to detach themfelves -j-, 
or be broken off by fome Violence from their 
Pedicles; the Appearance of fuch deferted 
Pedicles, which have no longer any Motion 
or Ufe, is reprefen ted 3 3 •, and their Ap¬ 
pearance is much the fame in every other 
Species. 

A fingle Animalcule with its two remark¬ 
able Arms is fhewn, greatly enlarged, at N° 
v. The Diameter of its Superficies next the 
Eye being magnified about 400 times, and 
eonfequently the whole fuperficial Area of 
one of its Sides (which is all the Eye can 
command at once) 160000 times; accord¬ 
ing to which Calculation its Bulk would be 
magnified 64000000 times. 

Thofe Animalcules of the fame Species, 
hanging by their Pedicles, N° vn. are mag¬ 
nified in their Diameter about 40 times r 
1600 times in their Superficies next the Eye, 
and in their Bulk 64000 times.—All the 
other Species of Cluftering Polypes expreffed 
in this Plate are magnified nearly in the fame 
Proportion, 

f When an Animalcule is feparated from its duller, it 
fwims about in the Water, until it fallens its little Pedicle to 
fomewhat ; and it can detach itfelf again and feek fome other 
Situation fo long as it continues fingle; but after it begins to 
multiply, the Pedicle never loofens itfelf again, none but 
fingle Animalcules being ever feen fwimming. 
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Proportion, whereby the Reader may form 
fome Conception of their Minutenefs : and 
yet, fmall as they are, they are Whales in 
proportion to the Animalcules they fwallow 
down. 

N° x. reprefents a Colony of another 
Species of Clujiering Polypes , two fingle ones 
of which magnified in the above Manner 
are fhewn N° xi. and N° xii. 

Thefe when extended in the Water ex¬ 
hibit a Couple of projecting Parts at their 
anterior End, furnilhed with Numbers of 
vibrating Fibrillee , that produce a Current of 
Water by their quick Motions, and thereby 
procure them Food. See N° xn. —There are 
fome with three of the like Projections, &c. 
See N° xi. 

No xiii. thews a very extraordinary Spe¬ 
cies of this Kind of Animalcule, the Body 
whereof is much longer, its Pedicle fhorter, 
and the Connection of the Individuals to each 
other in the fame Colony is very different 
from all the reft : for here no main Stem is 
feen, but all the Pedicles are joyned in one 
Center, round which the little Animals ex¬ 
tend themfelves circularly, at nearly equal 
Diftances, and make a very pretty Appear¬ 
ance. But nothing relating to them is more 
worthy Notice, than the curious and wonder¬ 
ful Apparatus whereby they take their Prey, 
which the two greatly magnified Figures at 
N° xiv. will affifl the Reader to underftand 
the following brief Defcription of. 


The 
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The Body of this Animal is very tranfpa** 
rent, feems to be hollow andfomewhat fhelly, 
and is in Diameter at the broadeft Part,(which 
is about the Middle Way between its Mouth 
and Tail) nearly one fifth of its Length : it 
lefiens from thence towards both Extremi¬ 
ties, tapering pretty fuddenly towards the 
Tail End, and terminating in a long flender 
Tube near a Quarter of the Animal’s Length. 
Towards the Mouth End it diminifhes more 
gradually, and not fo much, being no where 
lefs than one half of its greateft Diameter : 
it widens again a little about the Mouth, 
which is quite open like that of a Jug or 
Pitcher, and feems not capable of Contradti- 
on,or Dilatation,or furniffied with any Wheels 
or Fibrillce , as the Mouths of the other Spe¬ 
cies of the Animalcules are : but to make 
amends for fuch Deficiency, it is provided 
with a moveable Operculum or Covet, con¬ 
nected to its Body, by a long Ligament 
or Mufcle, which extending downwards 
(through the Body or Shell) is affixed within- 

fide of it near the Tail. See a a. -This 

Ligament is fufficiently long to permit the 
Operculum to be lifted up to fome Diftance 
from the Mouth, in which Situation fix Fi- 
brillee appear placed round the Border of the 
Operculum , at Difiances nearly eqUa \.(Fzd.b.) 
T'hefe Fibrillce have a vibrating Motion like 
thofe at the Mouths of the other Cluftering 
Polypes , and ferve by the Current they ex- 
2 cite 
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cite in the Water to hurry the Prey into the 
Mouth of the Animal which (lands open to 
receive it; then by (hutting the Operculum 
down immediately all Efcape is prevented. 
After a little while the Operculum ir lifted up 
again leifurely, and in readinefs for another 
Capture. 

When the Operculum is drawn down the 
Fibrillce are no longer difcoverable, and the 
Ligament whereby the opening and (hutting 
is performed appears in a flaccid relaxed 
State, as at a. 

One of the two magnified Figures in the 
Plate reprefents the Animal with its Mouth 
open and the Cover up, as it appears when 
hungry; the other (hews the Cover drawn 
down after it has feized its Prey -f*. 

Having defcribed thefe feveral Sorts of 
Clujlering Polypes , (and I make no Doubt 
there are many other Species and Varieties 
of them unknown to us at prefent) I proceed 
to confider their prodigious and fpeedy Pro¬ 
pagation and Increafe, the Manner whereof 
is no lefs furprizing than all the other Par¬ 
ticulars relating to them: and as to this Af¬ 
fair (though I have obferved them many 
times myfelf with much Attention) I (hall 
chufe to lay before the Reader what Difco- 
Z 4 veries 

f I never had been fo lucky myfelf as to meet with this 
Species of Water Animals, but am obliged to Mr. drdiron, 
(on whofe Judgment and Fidelity I can depend intirely) 
for the Figures and Account thereof. 
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veries the uncommon Diligence and Sagaci¬ 
ty of Mr. Trembley, who has applied himfelf 
more than any body to this Enquiry, has 
been able to produce : for in fuch extraor^ 
dinary Cafes ’tis neceflary to make ufe of all 
the Evidence one can. 

“ A fingle Polypus (fays he) detached 
« from the Clufter, fwims about the Water, 
“ till it meets with fome proper Body to 
“ fix itfelf upon. It then has a Pedicle, but 
f* which is not longer than the Polypus it- 
“ felf. In the Space of 24 Hours this Stem 

becomes eight or nine times as long as 
ee it was at firft ; and it is this Pedicle which 
t( is to become the main Stem of the new 
st Clufter. 

ee After this the Polypus multiplies, that 
iC is to fay, it divides and fplits itfelf in- 
“ to two lengthwife.— One firft obferves 
“ the Lips to be drawn into the Body, whofe 
“ anterior Part clofes and becomes round : 
<c the anterior Part of the Polypus flats itfelf 
<e afterwards by Degrees, and fpreads inpro- 
“ portion, becoming broader as it fhortens; 
“ it then gradually fplits down through the 
te Middle, that is, from the Middle of the 
“ Head to the Place where the poflerior 
“ Ends join to the Pedicle: fo that in a little 
** while, there appear two feparate round 
tf Bodies joyned to the Extremity of the Pe- 
“ dtcle that juft before fupported but one. 
** The anterior Part of each of thefe Bo- 

“ dies 
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*■* dies then opens by Degrees, and as they 
f< open, the Lips of the new Polypi fhew 
themfelves more and more ; and, foon 
“ after the Separation is compleated, each 

“ begins to fhew a Pedicle of its own.- 

“ Ten or twelve Hours after, thefe two 
“ Polypi again divide themfelves each into 
“ two more; they foon after put out 
Branches, and thus retire to a greater 
“ Diftance from each other.—When two 
“ Polypi are thus formed by the Diviiion of 
“ one, the one is ordinarily much larger 
“ than the other: this larger one remains 
“ at the Extremity of the Branch where it 
was, but which Branch lengthens itfelf 
“ more, whilft the other puts out a new 
“ Branch which feems to proceed from the 
“ firft. The larger of thefe Polypi again 
“ divides itfelf generally before the other: 
“ and all I have been defcribing is reiterated 
(( feveral times. Thus a principal Branch 
“ is formed, provided with feveral lateral 
f‘ ones : thefe lateral Branches become 
“ principal, with regard to thofe which in 
f c their turn feem to fpring from them, when 
“ the Polypi at their Extremities come to 
“ divide.— All the Polypi of a Clufter do 
“ not detach themfelves from it at the fame 
“ Time : thofe which are nearefl to the 
“ Origin of the Branches ufually detach 
“ themfelves firft. And every Polypus fo 
“ detached, goes and fixes itfelf elfewhere ; 
■ ( every one. thus becoming at laft, if not 

P ! ' e ~ 
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“ not prevented, the Principal of a new 
“ Clutter. 

Mr. Trembley tells us farther, “ that he 
“ followed the Progrefs of a Clutter in the 
“ Month of September 1744.-— It confifted, 
“ on the 9th Day of that Month, but of one 
“ fingle Polypus: this Polypus divided itfelf 
“ that Evening, and at Half an Hour after 
“ Eight of the Clock, there were to be difco- 
“ vered two perfect Polypi, whofe Pedicles 
“ cr Branches continued lengthening till 
“ the Morning of the next Day, being the 
“ Tenth of the fame Month of September. 
“ At about a Quarter after Nine that Morn- 
“ ing, thefe two Polypi began alfo each to 
“ divide, fo that after a Quarter patt Eleven 
“ there were four compleat Polypi, whofe 
“ feveral Pedicles formed themfelves foon 
** after. On the Eleventh of the fame Sep- 
** tember, about Half an Hour after Seven in 
“ the Morning, he found that thefe four laft 
** Polypi had already again divided them- 
u felves, that is to fay, there were Eight 
** diftind Polypi .— And he has taken No- 
tice of Clutters, the Numbers of whofe 
“ Polypi have conftantly gone on doubling, 
ft from 2 to 4, from 4 to 8, from 8 to 16, 
ffom 16 to 32: after which he has been 
££ no longer able to count exadly the Num- 
** her. of the Polypi — But their Multipli¬ 
cation is fo prodigious, that he fays, “ on 
JC November itt. 1744, there was in one of 
his Glades, a Clutter compofed of feveral 
“ letter 
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ft leifer united Cinders, which was above 
u an Inch over every Way/ 

Thefe Quotations are taken partly from 
N° 474 of the Phil. Tranf and partly from 
the Appendix to the 44th Pol. of the faid 
Pranfattions. The Polypes here particularly 
intended, are thofe I have called Bell-Ani¬ 
mals in the former Part of this Work, and 
that Species whofe Figure is given in this 
Plate N° vi. and its Defcription pag. 338. 
There is however Reafon to believe, that 
all the other Clujlering Polypes already taken 
notice of in this Plate , may be propagated 
after the fame Manner. 

N° vi 1 . vii 1 . ix. fhe w difFeren t Appearances 
of the fame Animalcule, which is another 
Species of the Funnel-Animal, 'aid. N° i,f g. 
They are found together fometimes in valt 
Abundance on the Shells of Water Snails, 
&c. feeming to the naked Eye like a green 
flitny Matter. When firft applyed to the 
Microfcope they are ufually feen contra&ed, 
as N° viii. but being left at quiet for a little 
while, they change their Figure to that of 
N° vii. and fwim about very brilk. with 
their large Ends forward. At other Times 
they appear like N° ix. having then a tooth¬ 
ed Wheel at the Head or larged End, that 
moves round with prodigious Velocity, in 
the Manner of the Wheels of the Wheel- 
Animal, already defcribedpyg. 269, but ha¬ 
ving a much larger Wheel than either of 
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thofe the Wheel Animal is furnhhed with. 
Its Gyrations are fo fwift, that without great 
Attention they can not be feen. The Teeth 
are moft confpicuous when it begins or ends 
its whirling, or when it becomes lick by 
Confinement in a Drop of Water. On be¬ 
ing difturbed by any thing, they contrad 
themfelves as at N° vm. 


CHAP. XVI. 

The Mulberry Insect. 

T HE Figures and Defcription of N° XV. 

1, 2, 3, were fent me by Mr. Arde- 
ron , in March 1745-6.—He fays, that on 
the firft Day of the faid Month he found in 
the Water of a Ditch, at Norwich, fome ex¬ 
ceeding ftrange Animalcules, which from 
their bearing fome Refemblance to the Fa- 
fhion of that Fruit, he calls Mulberry Infers; 
though the little Protuberances that iland out 
round them, equally on every Side, make 
them rather more globular. Their Bowl-like 
Motions are much the fame as thofe of the 
Globe Animal, defcribed pag. 322; but they 
did not move fo readily from Place to Place, 
and their Protuberances appeared fo loofely 
connected together, he fhould rather take 
them for a Congeries of Animalcules than 
one fingle Animal.-—As to this Particular 
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he Teems however in Tome Kind of Doubt: 
and in a Letter received from him afterwards, 
he imagines the Mulberry Infe 51 may poffibly 
be the lad mentioned Cluftering Polypes with 
Opercula, (N°xin.)not yet come to their per¬ 
fect State. He met with feveral of thefe In- 
feds, or Congeries of Infeds, of different Si¬ 
zes, and with different Numbers of Knobs or 
Protuberances, fome having 50 or 60, others 
more or lefs even down to 4 or 5, but the 
Manner of moving was the fame in all. 


CHAP. XVII. 

Phe Pipe Animal. 

U PON the Sea-ihore, on the Coaft of 
Norfolk, and without Doubt in other 
Places, Heaps of fandy Matter are to be feen 
at Low Water, two or three Feet fometimes 
in length, compofing Multitudes of fmall 
Tubes or Pipes, which are the Cafes or Ha¬ 
bitations of living Creatures. My Norwich 
Correfpondent, to whom I ftand obliged for 
this Information, wrote me Word, that a 
Friend of his broke off and brought to him 
a fmall Piece of fuch a Congeries of Tubes 
or Pipes, in Shape and Size as at N° ii. 
in which aaaa fhew the Mouths or Open¬ 
ings of the Pipes wherein the little Creatures 
make their abode. 


He 
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He carefully feparated one Angle Pipe 
from the reft, and placed it in a Glafs of 
Water, to give the little Inhabitant an Op¬ 
portunity of coming to the Mouth of its 
Cell, which it did accordingly very foon, 
and then appeared as at N° in- where the 
Figures both of the Animal and its Cafe are 
magnified nine or ten times in Diameter.— 
The Pipe or Cafe b is made of Sand, inter¬ 
mixed here and there with minute Shells 
and Sand, all cemented together by a gluti¬ 
nous Slime iffuing I fuppofe from the Ani¬ 
mal’s own Body c, which is compofed of 
mufcular Ringlets (like thofe of a Worm,) 
capable of great Extenfion or Contraction. 
The anterior End or Head d is exceedingly 
beautiful, having round it a double Row of 
little Arms, difpoied in very regular Order, 
and able I fuppofe to extend themfelves for 
the catching of its Prey, and conveying it to 
the Mouth that appears in the Middle of this 
anterior End- But the Animal being lick 
for Want of Salt Wafer did not extend its 
Arms at all, and expiring foon after, noWay 
was left of corning at its true Figure when 
flretched out. 

I am fenfible that the Account here given 
ig very imperfeCt; but it may I hope induce 
fome curious Body, who lives near the Sea- 
Shore, and has an Opportunity of fo doing, 
to furnifh. us with a better. 

Pipe? 
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Pipes or Tubes of this Size and Figure 
are fometimes found petrified, and confiitute 
one Species of the Syringoides. 


CHAP. XVIII. 

The Water Hog-Louse or Sow. 

T HE Animal figured PlateX IV. N° 1. 

although an Aquatic, bears fo near a 
RefembJance in its general Appearance to 
the Millepedes, Sow or Hog-Loufe, efpeci- 
ally when creeping at the Bottom of any 
Vefifel wherein it is kept, that it may proper¬ 
ly enough be called a Water Sow, or Wa¬ 
ter Hog-Loufe. 

Its whole Length is made up of nine Di- 
vifions, the anterior and pofterior whereof 
are the Head and Tail. To the Head, which 
is almofi: round, and about the f Part of the 
Animal’s Length, are affix’d two very long 
Antenna , each confifting, next the Head, of 
four diftindt Joynts, and then fhooting out 
a Part extremely llender and tapering, and 
but little fhorter than the whole Body of the 
Animal; which on a clofe Examination ap¬ 
pears compofed of many Articulations, ha¬ 
ving an exceeding fine Briftle iffuing from 
each, as the larger Joynts near the Head 
have; from the Infertion of the fecond of 
which larger Joynts a Branch arifes, con¬ 
fiding . 
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lifting of one Joynt, and a flender tapering 
Part articulated and briftled as the above de- 
fcribed, but of no great Length. This is 
fhewn in the Figures, i, n, in. In the 
Middle of the anterior Part of the Head are 
placed two very fmall and Ihort Feelers. 
Its Eyes, if it has any (which I think its Ac¬ 
tions leave no room to doubt) are not difco- 
verable; either from their Smallnefs or the 
Opakenefs of the Animal. 

The Body (not reckoning the Head and 
Tail) is compofed of feven Diviftons, which 
increafe in their Breadth, but not much in 
their Length as they approach towards the 
Tail, the Body being about three times as 
broad at the laft of thefe Diviftons as it is at 
the firft. From the firft: Divifion next the 
Head arife two fthort Claws, terminated by a 
Flook that can bend down like a Clafp-Knife, 
and from every one of the other Diviftons 
proceed two long Legs, each compofed of 
five Articulations, and alfo a fingle Claw at 
its End. In thefe Legs two Blood-Veflels 
may be difcovered, even by a Glafs that does 
not magnify very greatly: one carrying the 
Blood from and the other returning it to the 
Body. The Globules of this Blood, or ani¬ 
mal Fluid, appear about ten times as large as 
thofe of the human Blood, and their progref- 
five Motion is very flow and languid, where¬ 
by they become more diltinguifhable than 
the Globules are in the Blood of Animals 

whofe 
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whofe Circulation is fwifter. The Legs are 
very hairy, efpecially at the Joynts, and fo 
is the whole Body of the Animal, which oc- 
cafions it to be frequently fo covered and en¬ 
tangled with the Dirt and Scurf of the Wa¬ 
ter, as to prevent its Figure from being true- 
ly feen. 

The Divifions of the Body are each of 
them covered on their upper or back Part 
with a Scale or Cruft, extending beyond and 
hiding the Infertions of the Legs, which 
however are fhewn in N° 11, where the Ani¬ 
mal is turned on its Back. To the hinder- 
moft of thefe Divifions the Tail is fixed, 
which is perhaps the moft remarkable Part 
of the Animal. Its Length is about three 
times as much as that of the largeft Divifion 
of the Body ; its Breadth nearly equal to its 
Length, but tapering fuddenly towards the 
End, like the Tails of fome of the Beetle 
Kinds. From the back Part thereof, which 
is coverrd with a Shell or Cruft, arife two 
joyned Branches, {landing out at an Angle 
of about 45 Degrees to the Plane they rife 
from, each dividing again into two, and hav¬ 
ing Briftles like the Legs. The Ufe of thefe 
Branches is not yet difcovered. 

On the under or Belly Part are placed two 
Sets of Valves, riling up and falling down, 
alternately, in a perpendicular Direction: thefe 
may probably ferve for the Purpofe of Lungs, 
or as the moveable Coverings of the Gills of 
A a Fifties, 
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Fifhes, to breathe through, or regulate fome 
of the other animal Functions. And what 
feems to confirm this Opinion is, that on de¬ 
priving the Animal of them, the Circulation 
in the Legs ceafed indantly, though the 
Creatures lived for fome time afterwards. 
The Motion of the Valves, however uniform 
at any one time, is not always of the fame 
Quicknefs, being now and then fo flow as 
nearly to beat Seconds, (when it is vifible, 
even by the naked Eye, in certain Pofitions 
of the Animal,) whereas they move at other 
times with above twice that Velocity. And 
this feems to be nearly in proportion to the 
Temperature of the Weather, their Motions 
being always flowed: in the colded Seafons. 
At^N° hi, which is a Profile View of this 
Creature, the Valves are fhewn as they ap¬ 
pear when moving. Their working up and 
down continually, renders it difficult to he 
fure of the true Figure, or indeed the true 
Number of them; but there feems to be 
four. Pair, which move not all together but 
alternately. The external Pair feems drength- 
ened and fupported by a Couple of drong 
joynted Tendons, as is fhewn at N° 11. b. 

The natural Size of this Animal when at 
its full Growth i$ about three Tenths of an 
Inch in Length. Its Motion, notwithdand- 
ing the great Number of its Legs, is very 
flow, aukward and unwieldy : and indeed the 
Length and Slendernefs of the Legs feem to 

render 
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render them incapable of fupporting the Bo¬ 
dy in the fame Manner as thofe of other Ani¬ 
mals do: fo that it more properly may 
be faid to be dragged along by than to be 
carried on them. This Kind of Motion 
makes him a very diiagreeable Companion 
to other aquatic Animals that happen to in¬ 
habit the fame Velfel with him, which he 
rather chufes to trample on and overturn 
than to move out of his Way for them. He 
is however as much tormented in his Turn 
by Funnel Animals, Bell Animals, Wheel 
Animals, &c. which frequently fallen them- 
felves upon him, in fuch a Manner as not to 
be difengaged by his utmoll Efforts. 

He fwims fometimes, or rather climbs to 
the Top of the Water, by the Help of his 
Feet, but cannot remain there for any Length 
of Time, his Weight immediately finking 
him down again: and indeed he generally 
chufes to continue at the Bottom, where he 
frequently is found covered and overwhelm¬ 
ed by the llimy Sediment of the Water. He 
fometimes alfo brings his Flead and Tail to¬ 
gether, and forms himfelf into a Ball in the 
Manner of the Land Hog Loufe. 

As to the Way of their Generation, no¬ 
thing farther is yet difcovered than that they 
are viviparous : for they are fometimes found 
having a large Bag hanging down from 
their Bellies, as fhewn at *,N° in. On cut- 
ing this ooen the young ones have been feen 
A a a 
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to come out alive, to the Number of feventy 
or eighty: yet on examining the Animal 
the Day following the Operation, there ftill 
appeared fome remaining in the Bag; but 
whether they came not all out at firft, or 
that fome of them returned in again, was un¬ 
certain, tho’ the latter feetn’d mod probable. 
An old one is fometimes feen holding one 
of its Young, (when grown even to a con- 
fiderable Size,) under its Belly between its 
Legs, which it will not part with unlefs 
compelled to do fo by fome confiderable 
Force. 


CHAP. XIX. 

Of the Frejh Water Squills. 

T HE Animal whofeFigure is exhibited N® 
1 v.P/.XIV.was brought to me, amongft 
a Variety of other Infedts, in fome Water 
taken out of a Pond communicating with a 
Ditch at Kentijl: Town, near London. The 
Head and Bread: were cruftaceous : the Tail 
and Belly Part were foft, and except the In- 
teftines extremely tranfparent; by which 
means, the periftaltic Motion of the Bowels 
could be feen with great Diftindtnefs. The 
Head was armed with a pair of ftrong For¬ 
ceps, ferrated or toothed near their Bafe like 
thofe of fome Spiders, whereby they are the 

better 
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better enabled to hold their Prey. A pair 
of booked Claws were likewife placed near 
the Infertion of the Forceps, and became 
abiding to them. A Snout proje&ing be¬ 
tween the Forceps, having two very fhort 
Feelers, and between them a fharp {lender 
Probofcis, could be thrud out or drawn back 
at Pleafure. Under the Bread: and Belly 
were fix Legs, ferving either to fwim or 
crawl. It had two pretty large black Eyes : 
from the Bread to the Extremity of the Tail 
the Sides were thinly befet with Bridles, and 
a few Bridles were upon the Legs. The 
Bowels were feen moving, as plainly as if 
they had been in a tranfparent Cafe, widen¬ 
ing their Diameters and rifing upwards to¬ 
wards the Bread, and then presently con¬ 
tracting in width and extending downwards : 
thefe Motions were alternate; and fometimes 
the Bowels were dretched almod to the End 
of the Tail, where the Anus was placed, and 
there difcharged the Faeces. It was exceed¬ 
ingly voracious, killing and devouring mod 
of the other Creatures that were in the Wa¬ 
ter with it. 

I take this Animal to be a Fredi Water 
Squilla, of which there are many Species. 
It was about twelve times lefs than the 
Drawing, and therefore mud either be of a 
much fmaller Species than I have ever met 
with, or elfe a very young one, not yet per¬ 
haps come to its perfect State; the Tail be- 
A a 3, mg 
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ing neither joynted nor fcaly as the larger 
are, feme of which I have feen bigger than 
the Figure before the Reader. I know the 
Bquillcz change their Coats feveral times, and 
perhaps they may alfo change their Form. 

As the natural Hiftory of the Bquilla is 
known to very few, I fhall here infert fome 
curious Obfervations made thereon by Mr. 
Jofeph Sparjhall, of Wells in Norfolk ; in a 
Letter dated April 6th 1749. 

The following Obfeavations ( fays he ) 
were made laffc Summmer, whilfl I lived at 
Wymondham, on an Infeff very common in 
the Handing Waters thereabouts, I think it’s 
the fame defcribed by Mouffet in his Theatre 
oflnfecls, by the Name of the Bquilla Aqua - 
tica. — In fearching for other Water In- 
lefts, I have frequently found thefe amongd 
Weeds in Ponds and Ditches, full two In¬ 
ches and a half in Length. 

1 he Head of this Animal is broad, flat- 
tifh, and pretty transparent, being very thin 
in the fore Parts. It has no Mouth, nor 
does it feem to need any, for it takes in all 
its Nourifhment through a large and Hrong 
pair of Forceps, one Limb of which is plac¬ 
ed on each Side its Head. Thefe Forceps are 
nohow aimed their whole Length, with a ve¬ 
ry iinall Aperture on their Infide; and when 
the Creature hasfeized its Prey, the Juices are 
conveyed through the Forceps, by two Chan¬ 
nels, to about the Middle of the Head; where 

both 
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both Branches unite and are thence continued 
to the Stomach. I am the more certain of their 
receiving no Nouriftiment but what pafies 
through the Forceps, as I have often by the 
Affiftance of a tingle convex Glafs, and fome- 
times by the naked Eye only, when the In- 
fed: has been fucking its Prey, feen the 
Juices thereof pafs in a fine Stream through 
the Forceps and Head. This is more parti¬ 
cularly vifible juft after the Squilla has caft 
its Skin j at which Time the Forceps and 
Head are mod of all tranfparent. Six very 
fmall black Eyes are difcernable on each Side 
of the Head, very near the Origin of the 
Forceps. 

Its Body is compofed of eleven Joynts or 
annular Divifions ; the Edges whereof Aide 
eafily over one another : the laft Divifion is 
long, tapering and hollow, ferving to buoy 
up the Animal to the, Surface of the Water: 
its Back is hard and of a dark brown Colour, 
having a paler Streak down the Middle: its 
Belly is foft and yellowifh : it hath fix Legs 
finely befet on each Side with a Angle Row 
of Hairs; its Tail is alfo hairy and divided 
at the End. 

In the Water it generally hangs, fufpend- 
ed by the Tail, from the Surface; the Body 
arching backwards, fo as to make the Bel¬ 
ly the convex Part, and the Head inclining 
upwards towards the Back. In this Pofture 
it waits, like its Fellow-deftroyer the Croco- 
A a 4 dile. 
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dile, quite motionlefs, till its Prey is fairly 
within its Reach; when by a fudden Spring 
of the Head it feizes it in an Inftant, and 
feldom quits it till it has got its Belly full. 

I kept feveral of thefe Squillce in Jars dur¬ 
ing the greateft Part of laft Summer, to 
make Obfervatiqns on their Manner of feed¬ 
ing ; in order to which, I began with giving 
them the larger Sort of Earth-Worms, which 
they feized with the greateft Eagernefs; and 
notwithstanding the wreathing and twitting 
of the Worms for a long Time, they very 
feldom quitted their Hold, till the inward 
Contents were quite exhautted, and nothing 
left but the Skin. 

I ufed frequently, for Want of more pro¬ 
per Food, to give them fmall Pieces of raw 
Veal or Mutton, which at firft they were 
very greedy of, but would not eat for above 
a,Day or two together: but whilft I have 
been giving them a Bit of Meat, they would 
ttrike at my Fingers with great Fury, though 
they were not able to penetrate the Skin*. 

One Day I ottered one of them a very 
large Tadpole, and quickly difcover’d it was 
its natural Food by the Greedinefs with wh,ich 

it 

* One of thefe, which I kept fome time, was fo bold ^.n.d, 
furious as to attack any thing that was put into the Water: 
infomuch that I ufed frequently to divert my Friends with 
holding a Quill near it, which it would fly at and feize with 
great Violence, and hangingfaft thereto by its Foroeps.would 
f*3er itielf to be pulled up, quite out of the Water by iu 
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it feizcd it: and by giving them in large 
Quantities, I found it would fometimes de- 
ftroy near twenty of them in a Day, fucking 
them till all the Inwards were exhaufted. 
Another Time I put a Tench of about three 
Inches long into a Glafs of Water where one 
of thefe Creatures was, fcarce believing it 
durft make an Attempt on an Animal fo fu- 
periorin Size: but no fooner did the Tench 
come near the Squilla than he firuck at it 
with all his might, and fixed his Foreceps in 
its Side; tho’ the Juggling of the Tench 
made him quit his hold. A Drop or two of 
Blood ifiued from the Wound, and the Fiih 
died in about a Minute: which makes it 
not improbable, the Bite of this Creature 
may be poifonous to the Inhabitants of the 
Waters. 

The Banfticle itfelf, which is fo great a 
Deftroyer of the fmall Fry of Fifh, and fo 
well armed for Defence, is notwithfianding a 
Prey to this Devourer; as I found by putting 
a very large one into the Jar where I kept 
a Squilla. This Banfticle had lived about 
a Month in a Jar amongft fome Tench, moft 
of which had felt the Effe&s of his Fury, 
though three times larger than himfelf. 
He was always very lively, and would feldom 
fuffer the Tench to meddle with the Worms 
I gave them, till his own Belly was full. But 
on putting him to the Squilla he was chang¬ 
ed immediately from the mod daring to 
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the moft fearful Animal; lurking at the Bot¬ 
tom of the Glafs, and continuing there for 
feveral Hours together ; neither would he 
touch the Worms I offered him, feeming 
perfectly fenfible of the Power of his Ene¬ 
my. However at laff, coming within the 
Reach of the Squilla, it feized him furioufly 
by the Back, entering its Forceps on each 
Side, and after a few faint Struggles he yield¬ 
ed to the Conqueror. 

• Some time after, I put into the fame Jar 
two fmall Water Newts, of about an Inch and 
half in Length; which were both devoured 
in a verry little while. I alfo put into the 
fame Jar a Water Newt near four Inches in 
length, imagining the Squilla would not 
venture to attack one of fo large a Size; and 
indeed at firft he feemed afraid of it, but in 
a few Hours ventured to ftrike at it: though 
the Skin of its Back being too thick for his 
Forceps to enter, he made feveral unfuccef- 
ful Attacks, till feizing it by the Belly he 
quickly killed it. 

Thefe Creatures certainly deftroy great 
Numbers of Fifh, and may poffibly occafton 
the Death of many of thofe that are fre¬ 
quently feen lying dead by the Sides of 
Ponds, &c. yet they feem more fond of 
Tadpoles, and are found very large and 
plump where there is Plenty of them; but in 
other Places are generally very fmall. 

3 I have 
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I have obferved another Species of the 
Squilla fomewhat different from the former: 
they are constantly hunting about in quell: of 
Prey, fwimming by the Affiftance of their 
Legs in an Horizontal Pofition. I put fe- 
veral of both Sorts into a Jar of Water to¬ 
gether, but the firft defcribed quickly de¬ 
voured all the laft, though fome of them 
were nearly of an equal Size •f*. 


CHAP. XX. 

Sthe Bristled Insect. 

N UMB. v. Plate XIV. reprefents a fmall 
cruftaceous Infetft which was found 
crawling on a Brick Wall, fune 30th 1746. 
Its general Appearance was fomewhat like 
that of the Millepes , Sow or Wood-Loufe but 
befides its being covered with Bridles, where¬ 
as 

t The chief Difference between thefe two Sorts of 
Squilla, both of which I am acquainted with, confifts in 
the arming of the Head ; which in the voracious Species 
is furnithed with only a ftrong hooked Pair of plain fmooth 
Forceps, like thofe of a third Sort Ihewn in this fame Plate 
N° xvi, and again more magnified asyfg-. S : but having no 
Snout between the Forceps as there is at 5.—The Head of 
the more gentle Sort is like N 0 iv, juft now defcribed, 
having ferrated Forceps, and an additional Pair of Claws, 
(nay in fome Species even two Pair of Claws) about the 
Head to aflift the Forceps: Thefe feed on Pulices aquatici, 
and other fuch fmall Infe&s, whereas the firft mentioned 
Species prey on Worms, Tadpoles, Newts, Fifties, 
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as the Millepes is fmooth, and its having a 
pretty long briftly Tail, it infinitely furpaffed 
any of that Kind in Beauty. The Coat or 
Ground was brown, and on that a great 
Number of indented Briftles or Spines were 
fet, which on its Sides were difpofed in Tufts, 
but on its Back in Rows. They were of a 
fnowy Whitenefs, and made fo fine a Con¬ 
trail to the brown Coat whereon they flood, 
that the whole, when magnified, refembled 
a curious Piece of Carving in Lignum Vitas 
fet off with Decorations of Ivory. 

This is a rare Infe<£l, of which I don’t re¬ 
member ever to have met with any Defcrip- 
tion. 


CHAP. XXI. 

An Infe£l with Fiih-like Fins. 

A MONGST fome Water and Weeds 
brought from a Ditch that commu¬ 
nicates with the River Tar y a beautiful little 
Animal was difcovered, (May 9th 1746,) 
whofe Singularity feems well worth defcrib- 
ing : and it is hoped that the Figure N° vi. 
will give a pretty good Idea of it. The Head 
was remarkable for two very large pearled 
Eyes and a Pair of long Antennae. The 
anterior Part of its Body had much the Re- 
fenahlance of fome of the Beetle Tribe,, and 

was 
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was furnilhed like them with lix flender 
Legs. Immediately below this Part, the 
Body leflened, and was connected together 
by feven Articulations, the Part between 
each Joynt fpreading wider at the lower 
than at the upper End. They appeared all 
together like the Spinal Vertebras j and from 
the Procefs of each Joynt iffued a Pair of 
Fins, making feven Pair, or fourteen in 
the whole. Three other Joynts below the 
Fins terminated the Tail, the End whereof 
was ornamented with three long and very 
elegant Bridles, befet on every Side with 
ihort Hairs, and appearing like Plumes of 
Feathers. The whole Animal was of a faint 
green Colour, except the Fins, which were 
as tranlparent as Cryftal. Under each Fin 
flood out a fmall Spine; ferving either to 
fupport the Fin, or as a Weapon of Defence. 

Its Motion in the Water was extremely 
fwift, darting itfelf along at a furprizing 
Rate: with one Stroke only of its Fins it 
would fwim acrofs a Glafs Jar it was kept 
in; but out of the Water it creeped as 
Land Infefts ufually do. Its Legs were never 
employed whilft in the Water, and on the 
Land it makes no ufe at all of its Fins. 

This Animal is in its Nympha State, out 
of which it changes into a (mall Species of 
the Libella * 

C H A P. 

* No. vu. of this Plate was deferibed pag, 321. 
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CHAP. XXII. 

An Infe€t with Net-like Arms. 

A N inquifitive Mind will be inexprefii- 
bly delighted with confidering the 
different Forms of living Creatures: the 
Changes they undergo; their feveral Parts, 
Members and Organs ; the manner of their 
Production; their various Motions, Difpofiti- 
ons and Ways of Life; the different Kinds of 
Food they eat; their Sagacity, Cunning and 
Dexterity in procuring it, and the Inftru- 
ments they are furnifhed with for that and 
every other needful purpofe. Thefe are Sub¬ 
jects that open the Underftanding, and unite 
every Faculty of a well difpofed mind to adore 
the Almighty Author of fuch amazing Con¬ 
trivance, Order and Beauty. Every thing 
that lives can furnifh out an Entertainment 
of this Sort: but the larger Animals with 
which we are daily converfant and familiar, 
though of a more noble Nature, and imme¬ 
diately neceffary to Man: thefe, I fay, as 
to the Particulars abovementioned, have not 
the fame Charms of Novelty to gratify Cu- 
riofity and recommend them to a ftriCt Exa¬ 
mination, as thofe very minute and almofl 
imperceptible Creatures, difcoverable by Glaf- 
fes only: with any whereof we are hitherto 
but ilenderly acquainted, and of which there 

may 
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may be probably thoufands of Species never 
feen by an human Eye. 

Amongft the fmaller Animals, the little 
Creature I am about giving an Account of 
has I believe hitherto efcaped Obfervation; 
and might perhaps have hill continued long 
unknown, haditnotbeen difcovered accident¬ 
ally, by the fame ingenious Searcher into Na¬ 
ture, to whom the Reader is obliged for 
many curious Articles in this Volume, and 
whofe Defcription of it I can depend upon, 
though I have not met with it myfelf. 

In a Letter now lying before me, dated 
July 10th 1746, he writes me word, that 
on the 25 th of the Month of May preceding, 
going to the Seat of Benjamin Nuthal, Ffq, 
at Framingham , in Norfolk , he had the 
Pleafure there of feeing feveral Cafcades, 
fupplyed with Water from the Side of an 
adjacent Hill, and affording a mofl charm¬ 
ing Prolpedt: and that as he was there at¬ 
tentively obferving one of the Conveyances 
belonging to the Cafcades, through which 
the Water ran extremely fwift, he difcerned 
at its Bottom feveral fmall Infe&s, handing 
ere6t upon their Tails, and refembling when 
all together the Combs of Bees, at the Time 
they are filled with their Aurelias; but on 
touching them, they immediately feparated 
and difperfed. However he took up many 
of them in a Bottle with fome Water, in or¬ 
der to examine them at Leifure; and looki n at 

them 
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them next Morning, he found they had 
formed a great many 'Threads in the Water, 
much refembling the Webs of Spiders: one 
of them being taken out of the Bottle with 
a Quill, it dropped therefrom, and fpun a 
Thread by which it hung, exa&ly like the 
common Garden Spider. 

He then examined one of thefe Creatures 
by a Microfcope, and was much furprized at 
the Oddnefs of its Shape, and the very ex¬ 
traordinary Method whereby it takes its 
Prey.-——The Body appeared as if it had been 
elegantly turned with a Lathe; being curi- 
oufly rounded, and gradually fwelling and 
diminifhing in feveral Places; and at the Tail 
End were three Spines whereon to raife it- 
felf and ftand upright in the Water; but the 
mod: amazing Circumttance of all was the 
Apparatus about its Head, where there was 
placed on each fide a Kind of Fan or Net- 
like Machine, ferving to provide its Food. 
Fid. N° viii. Plate XIV. 

Thefe Nets ( if it may be allowed to call 
them fo) the little Animal frequently fpread 
out and drew in again: and when drawn up 
they folded together with the utmoffc Nicety 
and Exa&nefs, and could be brought fo clofe 
to the Body as not to be difcernable. At the 
Bottom of thefe Nets or Fans a Couple of 
Claws were fattened to the lower Part of the 
Head; which Claws, every time the Nets 
were drawn in, conducted to the Mouth of 
, the 
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the Animal whatever was taken in them 
proper for its Food. Wheh the Creature 
did not employ its Nets, it thruft out a pair 
of Sharp-pointed Horns for its defence, as 
is Shewn at N° ix, where a larger Figure of 
the Head and Claws is given, the Diameter 
being there magnified twenty times, and the 
Area 400. 

Thefe cilrious Animals wfere all dead in 
48 Hours, notwithstanding freSh Water was 
given them feveral times; which then pre¬ 
vented any Opportunity of learning more 
concerning them* and made my Friend ima¬ 
gine they might be amphibious Creatures, 
tho’ he found them in Water; or might pof- 
iibly undergo tome Change in Form, or Way 
of living, the Difcovery whereof he hoped 
for at fome other Seaton. 

He fearched for them after this in the 
fame Place feveral times, but without be¬ 
ing able to find any of them, which occa- 
fioned him to conclude, they had either put 
on another Form, or removed themfelves ;o 
fome other Parts of the Water. However 
he had met with no Opportunity of looking 
there for them, at or about the Seafon when 
he had firft obferved them, ’till the Year 
1749, when happening to be near the Cas¬ 
cades on the 21 ft of May, he determined to 
try his Luck once more, and then found, 
with little Trouble, many of the very fame 
Animals, in the moft rapid Part of the Caf- 
B b cade 
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cade where he had feen them firft. He 
carried feveral of them home very carefully 
in a Phial, but in two Days mod: of them 
were dead, and the reft having fpun them- 
felves thin tranfparent Cafes, (which were 
faftened either to the Sides of the Glafs, or 
to Pieces of Grafs put into the Phial with 
the Water,) became changed into what he 
fuppofes a Kind of Chryfalis, of which a 
Front-View is given N°xi, and a Side-View 
N°xii., But before their taking this Form, 
he perceived them fometimes in another 
Shape, different from the firft defcribed, and 
fuch as is fhewn N° x ; which, he fays, was 
the Figure they appeared in, when they 
were weary with cathiiig their Prey, or lay 
in wait for it. 

None of them lived more than three Days : 
and ? tis remarkable, that notwithftanding 
frefh Water was give them two or three 
times a Day, yet in a few Hours it would 
ilink to a Degree fcarce conceivable, and 
that too at feveral Yards Diftance, tho’ in 
proportion to the Water all the included In¬ 
fers were not more than as i to i, 150,000. 
— How exquifitely fubtile and minute 
mull the Effluvia from the Bodies of thefe 
little Animals be, that can fo foon and fo 
ftrongly infedt fuch Quantities of Water ar^l 
Air? This perhaps makes it neceffary for 
them to live in a rapid Stream, left they 
fflould be poifoned with their own Perfpi- 

ration. 
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ration, as perhaps they were in the Glafs 
Phial. 

The largeft of them exceeds not of 
an Inch in Length and f of an Inch in Dia¬ 
meter : they feemed rather foft and flefhy 
than cruftaceous, and their Colour was a 
&.ind of yellowifh grey. 


CHAP. XXIII. 

Infedts found on the Bark of the Afh* 

A T the beginning of February 1748-9, 
I received from the fame curious Perfon 
two Pieces of the Twigs of an Afh Tree, 
(juft cut when they were fent) of about half 
an Inch in Diameter. Each of thefe had one 
of its Sides covered thickly from End to End 
with Numbers of little Spots, not larger than 
very fmall Pins Heads, and rather long than 
round. Their Colour was fomewhat diffe¬ 
rent from the Bark on which they were placed, 
and an attentive Eye could perceive they 
rofe a little about it. On crufhing them, a 
Liquor red as Blood iffued out ; and each 
Spot, when examined by the Microfcope , was 
found to be of a filky Subftance, adhering 
clofely to the Bark, and ferving as a Covering 
or Neft to 3o or 40 Ova, which on remov¬ 
ing this Covering with the Point of a Lancet 
prefented themfelves to View; much re- 
B b r 2r fembling 
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fembling the Aurelia of Ants in Shape, but 
a thoufand times more minute, and of a 
beautiful fcarlet Colour. 

This Difcovery excited a ftrong Defire of 
learning what kind of Animalcules thefe lit¬ 
tle Ova would produce; but thofe in my Pof- 
feffion never came to any thing, being I fup- 
pofe deprived of a due Degree of Moifture 
by the Drying of the Twigs. My Friend’s 
Diligence however fupplied this Defedt: for 
flicking a Bough covered with them into the 
Ground, in his Garden, in a warm Corner 
where the Sun could fhine freely upon it, 
prodigious Swarms were hatched of beauti¬ 
ful little Infefts of a fine Scarlet Colour, 
whofe Figure is given N° xm.— O.—Their 
Back is fomething like that of the IVood-loufe 
or Sow, and in other Refpedfs they differ 
not greatly from that Animal in Form: but 
are armed with a large ftrong pair of For¬ 
ceps, which the Wood-loufe has not. 

’Tis a pleafing Entertainment to fee them 
creep out of their filken Cafes or Coverings, 
at an Opening in the Cafes at one End, 
left there probably for that purpofe by the 
Parent Infedt, when fhe wove this Integu¬ 
ment over her little Brood to preferve them 
from Jnjury; in like Manner as many Sorts 
of Caterpillars leave Openings, or a much 
loofer Spinning at one End of their Pods, 
through which after their Change they may 
be able to come forth. &eN° xm. 

4 


And 
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And it is worth remarking, that every Angle 
Infedl, befides being inclofed in this Covering 
of Silk, which is common to 30 or 40 of 
them, has a pure white tranfparent Cafe or 
Shell, which being left by the Infedt nearly 
refembles the Shape of an Hen’s Egg; and if 
they are not difturbed at the Time of hatch¬ 
ing, moft of their Egg-fhells will be found 
empty under the common Coverture. And by 
attending to them a little, one fhall fee, at the 
fame time, feveral of thefe Infeds hatched, 
fome juft breaking out of theip Shells, and 
others creeping about with their Shells hang^ 
ing to their Tails, as at N° xiii. 

My Friend’s Account fays, that the largeft 
of thefe Animalcules meafured little more 
than the 114th Part of an Inch in Length, 
and the 200th Part of an Inch in Breadth , 
and confequently the Number of them re¬ 
quired to cover a fuperficial Square Inch 
would be fomething more than 22800 *, 

His Method of finding their Magnitude 
was as follows.— In order (fays he) to be 
certain of the magnifying Power of the Glals 
I made ufe of, (which was the third Magni¬ 
fier) I divided a Line, drawn exadly an Inch 
in Length on a Slip of round Glafs, into 20 
equal Parts. Then placing this Slip of Glafs 
under the Microfcope, I threw the magni¬ 
fied Image of one of thefe 20th Parts upon 
B b 3 a Scale 

* This is the lead Infed I have observed produced, out, 
of the Water. 
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a Scale of Inches feen by the naked Eye, ac¬ 
cording to Dr. Hooke’s Method -f-) and found 
it coincide exactly with 4 Inches: and confe- 
quently that the Glafs magnified 80 Times. 

Then taking my divided Inch from under 
the Magnifier, in order to make ufe of it in 
the fame Manner as I before had done of 
the Scale of Inches, I caft the magnified 
Image of one of thele Animalcules on my 
Scale of Twentieths of an Inch feen only by 
the naked Eye, and found its Length to 
cover 14 and its Breadth 8 of thofe 20th 
Parts of an Inch. —But the Meafures of 
30 ths and ^ths being only the apparent 
Dimenfions, they muft be divided by 80, 
the magnifying Power of the Glafs, to give 
the real Size of the Animalcule, which will 
then be found to be in Length, and 
o in Breadth: which Fractions reduced to 
their fmalleft Denominators will be 8 ^ oJ 
(nearly , \ 4 th) and i or taken decimally, 
, o*oVo o th, and 5 A 0 o th Parts of an Inch. 


CHAP. XXIV. 

The Louse of the Qarp. 

T HE Animal fhewm at 1 ST xiv. Plate 
XIV. was found, with feveral others 
ot the fame Kind, Kicking to a large Carp, 

?4.% e,hU M “ h0 ‘ l “ fli,! “ Edin Tl ‘ 
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juft taken out of the Canal in St. fames’s 
Park. I was about one Tenth of an Inch 
long, and nearly as much in Breadth at the 
broadeft Place. Its Back was covered with 
a Shell, (or rather pliable Scale) of the Fi¬ 
gure reprefented in the Drawing : this Shell 
was fo extremely tranfparent, that the finny 
Legs, of which it has four Pair, befides two 
fhorter Claws, might be feen almoft as 
clearly through it as if they had no Covering; 
and on each Side the Body of the Animal, 
at equal Diftances therefrom, were many cu¬ 
rious and beautiful Ramifications, fomewhat 
opake, extending a confiderable Length, and 
feeming either to be BloQd-velTels, or muf- 
cular Procefies connecting the Body with the 
Shell. 

The Tail was a Kind of fcaly double Fin, 
not unlike thofe at the Extremity of a Lob- 
fter’s Tail, but exceedingly tranfparent, and 
each Half or Fin was marked with one fingle 
black Spot, as in the Plate. 

The Eyes (which for the Sake of (hewing 
them to more advantage are greatly magni¬ 
fied at fig. K. 1. 1.) were very fingular in 
their Strudure, being neither fmooth fingle 
Balls, like thofe of moft Quadrupeds, Birds 
and Fifties; nor pearled Balls like the Eyes 
of many In feds; but in this Animal each 
Eye was compofed of a globular Body, almoft 
incircled round with fmaller Globules, as the 
Drawing reprefents. 

B b 4 
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Between the Eyes appeared two pair of 
fhort ftrong Spines, one pair whereof point¬ 
ed forwards and the other backwards: I 
know not whether thefe ferved as Feelers, 
or were Weapons of Defence or Offence. 
At a little Diftance below the Eyes were 
placed two large cylindrical or rather fome- 
what conic Suckers, compofed of feveral 
Annuli , feemingly like thole that form the 
Windpipe in Birds and Beafts. The Animal, 
by means of thefe, adheres and fixes itfelf fo 
ftrongly to the Fifh it preys upon, that all 
the Motions and Efforts if can ufe are in- 
fufficient to fhake off the little Tormentor, 
who is continually feeding on and making it 
uneafy. See the Suckers fig. K. 2, 2. Juft 
below them at 3, and above the grand in^- 
teftinal Duff, lay the Heart, compofed of two 
Lobes, which might be feen to contraff and 
dilate alternately, as the Hearts of many 
pfher minute aquatic Infeffs do. 

One of the fhort Fore-claws, which is co¬ 
vered with a ftrong Shell, and armed with 
three Hooks at its largeft Joynt, is fhewn 

k- L : . 

This little Creature makes a very pretty 
Appearance in the Water, where it is con¬ 
tinually playing up and down, with a Kind 
of hovering Motion, like that of the May- 
Fly in the Air. Sometimes it leaves the 
Fifh to divert itfelf for a while in fuch 

jVfanner, a nd then fettles on it and fixes itfelf 

again. 
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again. The internal Motions of the Bowels, 
&c. are prefented Co finely to Obfervation* 
by the uncommon Tranfparency of its Shell 
and Skin, that it is a moft agreeable Objed: 
for the Microfcopei and the Carp is often 
peftered with fuch Numbers of them, that 
they are not very difficult to procure. They 
may be kept a long while with the Carp in 
Water, but unlefs the Fiffi be with them 
they die in a Day or two. 

The natural Size of this Infed, as its full 
Growth, is fomething Iefs than one of its 
Eyes appears in the magnified fig. K. 


CHAP. XXV, 

fihe Loufe of the Banftickle, or Prickleback, 

N UMB. XV. is the Pidure of the little 
Vermin that infefts the Banftickle or 
Prickleback i whereto it adheres fo firmly 
that it is hardly poffible for the Fiffi to <*et 
rid of it, unlefs it pleafes to unfix itfelf. I? is 
furniffied with a pair of fucking Inftruments 
like the Carp-loufe , has the fame Number of 
Legs or Fins which are continually in Motion 
whether it be fwimming or fallened upon the 
Fiffi: and in moft other Particulars it fo near¬ 
ly refembles the faid Animal, that after 
taking notice of fome Difference in Shape, 
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which the Picture may ferve to fhew, no¬ 
thing more need be faid about it. 


CHAP. XXVI. 

Lhe Long-fnouted Squill a, &c. 

S EVERAL of the Infedls fhewn N° xvi, 
were fent to me from Yarmouth , in a Bot¬ 
tle of very clear Water. Some were about a 
Sixth Part as big as the Picture, and others a 
great deal lefs, but none of them alive: having 
either been fuffocated by corking the Bottle 
too clofe, or fhaken to Death in bringing. 
They feem to be of the Squilla Kind, tho’ a 
Species I have never feen before or fince; but 
the Numbers that were fent make me imagine 
they are frequent in thofe Parts. 

The Back is cruftaceous, and joynted like 
a Lobfter’s Tail ; having teri Articulations, 
which divide it into eleven Parts, the mid- 
dlemofl of which are wideft; for they lelfen 
from thence to the joyning on of the Head 
one Way, and grow tapering the other Way 
to the Extremity of the Tail, which ends 
almoft in a Point, with a Sort of a Horn on 
each fide, that extends beyond the Tail. The 
Scales of the Back reach down the Sides, and 
meet the upper Part of the Belly, beyond 
which they ftretch out and overhang a 
little. The Belly is fofter than the Back, 
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and from its anterior Part proceed fix Legs, 
on each fide three, joynted in an odd Man¬ 
ner, and feemingly but aukward for walking 
with. But the moil extraordinary Part of 
this Animal is the Head : a Draught whereof, 
magnified a great deal more, is given/ 5 g\S.— 
This Head is armed with a Pair of very fharp 
hooked Forceps j between which it is leng¬ 
thened out into a Sort of Probofcis, whofe 
Shape refembles a Duck’s Bill, and under 
that the Forceps can occafionally be brought 
together, or even crofs each other, in order 
to fecure its Prey. However, this Probofcis 
did not divide nor open like a Bill or Mouth, 
neither could I difeover that it had any Per¬ 
foration : which makes it probable, that the 
Creature fucks in its Nourhhment intirely 
through the arched Limbs of the Forceps, 
in the fame manner as the Squilla deferibed 
pag. 358. And indeed our prefentSubjedt dif¬ 
fers little from that voracious Squilla (which 
I take it to be another Species of) except 
in having a Probofcis ; whereas in that the 
Forepart of the Head between the Forceps 
is remarkably ibort and flat J. 

The Figures M and N, in this fame Plate, 
are two Views of an Animalcule, many of 
which were difeovered in Water that had 
been kept in a Glafs Jar for fome Months.— 

It 


t Snppofing the Probofcis away, the Drawing N° xvi, 
will give a pretty good Idea of the Squilla pag. 338, 
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It is {hewn at M in the Pofture of fwimming, 
at which Time it moves pretty fwiftly with 
its flat Head foremoft : its Tail appears di¬ 
vided, and on each Side it extends a fpread- 
ingFin. At N it is fhewn in Profil, and 
with its Fins drawn in, as ufually is the Cafe 
when it appears at reft. 

’Tis about the Size of the largeft Animal¬ 
cules found in the Infufions of Hay in Water. 


CHAP. XXVII. 

A Letter from a Friend, containing many 
curious Microfcopical Obfervations, &c. 

M ANY of the Drawings in Plate XV. 

together with the Defcriptions of 
them, were fent me by a Gentleman, whofe 
true Judgment in the Ufe of the Micro- 
fcope, and the Accuracy of whofe Pencil in 
delineating therefrom, I have been long ac¬ 
quainted with: and whofe Name, had I 
leave to mention it, would do great Honour 
to this Work, as his Friendfhip does to the 
Author of it. As it is therefore neceflary 
to give his Defcription of thefe curious Sub¬ 
jects in his own Words, I hope it may be 
excufable to publifh the whole Letter where¬ 
in they are inferted, though written with the 
kind Partiality of a Friend. 


SIR , 
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I Am glad you are determined to publish 
your Microscopical Obfervations. There 
are few who have been able like you, to 
gain Accefs to the Sacrarium in quo redudta 
et claufa funt arcana Nature; fewer ftill 
who have Capacity to fmooth the Path for 
others, and render the Examination of Na¬ 
ture by the Microfcope eafy, ihort and plea- 
fant: This you have done, and thereby have 
acquired a Title to the Obiervations which 
by your Book others have been enabled to 
make. What I fend you are therefore of 
right your own. They have fuffered indeed 
by not being under your Eye ; their Defeats 
are mine ; what Worth they may have muff 
be aferibed to the Affiftance of your printed. 
Directions for the Ufe of the Microfcope. 

You defire to add to your proper Obfer- 
fervations, fuch as have been occafionally 
made by your Friends : and as I am fo happy 
as to be one of that Number, I ihall here 
communicate what has occurred tome; per¬ 
haps of very little Confequence, but as rerum 
Natura facra fua non jimul tradit , nec omni¬ 
bus ilia patent, the following Obfervations 
may have the Recommendation of Novelty 
in fome Degree : and thofe that are not in- 
tirely new I fend to you, becaufe they tend 
to correCt the imperfeCt or incompleat Ob¬ 
fervations already published. 


The 
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The Drawings I made myfelf, when the 
Objects were under Examination, with Mr. 
Cuff s Microfcopes, and as exadtly as I could 2 
and his GlaiTes are fo excellent, that if there 
fhould be found any Defeats in the Figures* 
they mu ft be attributed to my Inaccuracy 
and Difufe of Drawing. However, fuch as 
they are, they are at your Service. 

If thefe Things fhall appear infignificant, 
yet as in complying with your Defire to have 
them, they afford me an Opportunity of 
fhewing my Regard and Friendfhip for you* 
they are grateful and valuable to me. 

I fhall firft give you an Account of what 
I have met with in Refpedt to Water-In- 
fiedts, which have, formerly, in many Inftan- 
ces, been thought imperfedt in their Pro¬ 
duction, from the Imbecility of the Element 
to which their Creation was attributed : for 
aquatic Infedts may certainly be compre¬ 
hended under Animalia aquatica, which Se -» 
neca calls, tarda et informia, ut in aere caeco 
pinguique concepto. But Attention to the 
Works of God makes manifeft, that the 
Heavens do not only declare his Glory 
yupiter eji quodcunque vides. And indeed 
whoever fearches the Waters will not find 
his Curiofity difappointed ; there he will fee 
the Works of God difplayed to thofe who 
delight in them ; and perhaps with greater 
Variety and more Profufion than any other 
Element. 

Fig. 



Pediculus aquaticus. 2 8 3 

Fig. 1. Plate XV. is an aquatic Infed: of 
which we have two Drawings and Accounts, 
both very fhort; one in the PM Franf. 288, 
the other in the Letters of Mr. Leeuwenhoek , 
Ppijl. 121 : and as this Infed has no Name, 
I will venture to call it the Pediculus aquati¬ 
cus for the Infed to which Goedart gives 
that Name, is now allowed to be the Pulex 
arbor efcens, or afboreus of Swammerdam. This 
Infed is a common one, and of the crufta- 
ceous Kind, but being pretty, tranfparent it 
is a beautiful Objed in the Microfcope, 
When it is fwimming it appears as jig. 1. It 
has five Pair of Legs ; the firil Pair on the 
Side of the Head are the longeft it has, the 
four other Pair are fhort and upon its Belly: 
the firft and fecond Pair are only vifible as it 
fwims. The Back is guarded with large 
Scales which proceed all the Way to the Tail, 
but from the eighth Scale they are frequently 
covered fo thick with Hair, that only the 
Joynts or Divifions are difcernable ; but in 
other Poftures, as in N* ^. the Scales are 
vifible all the Way to the Tail. — The 
Tail is divided into two, with Hairs iffuing 
from the Extremities of each Divifion, which 
in fwimming are kept extended as in 
1. The Colour of this Infed: is a pale 
brown. 

pig. 4. fhews the Infed: upon its Back* 
when all the Legs were vifible ; only the 

three 
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three lowed: Pair were laid back upon its Bo¬ 
dy, and kept in a conftant Motion among the 
Hairs which cover its Belly, as if brulhing 
itfelf. Nearer the Tail appear two Bags or 
Paps, hanging down, with a round Part at the 
Extremities, fet with a few Hairs. I at firft 
imagined thefe were the Receptacles of its 
Spawn, but have fince found the Spawn plac¬ 
ed much lower under the Tail: fo that if 
this be the Place of the Spawn in the parti¬ 
cular Infed: thefe Drawings were taken from, 
there may be differentSpecies of thefe Infeds. 

Fig. 3. is the fame Infed reclined on 
one fide, when the Scales are moll: confpicu- 
ous as they unite : eight of its ten Legs are 
vifible, and only one of the Paps appears 
hanging down. 

It is faid in the Tranfaftions that this In- 
fed is monoculous; and indeed it is not ealy 
to difcover its Eyes ; they are placed in the 
Middle of the Head between the firft Pair of 
Arms, and appear as in jig. 2. But it has 
two Eyes joined at the Bottom, both coni¬ 
cal, and apparently feparated towards the 
Vertices as at fig. X. which Ihews thefe Eyes 
greatly magnified. When the Head of the 
Infed is bent down, they may eafily be mif- 
taken for one Eye, as is evident from their 
Appearance in Jig. 3. 

Mr. Leeuwenhoek ’s Painter has given us a 
very bad Figure of this Infed; his Account 
mentions 
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mentions the Manner of its carrying the 
Spawn. In Jig. 2. towards the Tail, the 
Spawn Bags (at lead what I believed fuch) 
were more extended than in any of the 
other Figures* but no Spawn was difcovered 
in them 5 and fince thefe Drawings 1 have 
examined more of the Pediculi aquaticl, and 
find the Spawn fixed to the Tail much low¬ 
er than thofe Bags, and adhering to the Tail 
by two fine Ligaments,which are eafily broke 
by the Infect’s flirring itfelf in the Water ; 
and fometimes all the Spawn comes away 
flicking together, but oftener feparated and 
difperfed among the Water. But though I 
have kept the Spawn fome time, I never 
could find the young Infedts in the Water, 
which j Leeuwenhoek fpeaks of; but perhaps 
I have not had mine when the Spawn was 
come to an equal State of Maturity. I have 
fent you this Account, becaufe the former 
Figures of this Infedt have been extremely 
imperfedt in all refpedts, except the Spawn, 
which in Mr. Leeuwenhoek's Drawing is exadl 
enough %, and alfo as I found the Opinion 
received that thislnfedl varied from ail others 
in being monoculous. 

C c The 

\ From finding this little Creature very frequently with 
its two Bags of Spawn adhering to itsTail, (as maybe feen 
Platt IX. Jig. II. of the Microfcope made eafy ; in the Draw¬ 
ing there, taken from Mr. Leeuwenhoek,) I have been ac- 
c a domed to call it the Bag-Animal. 



3 56 Animalcules found In Water. 

The two Figures 5 an d 6 are I believe 
only different Appearances of the fame In- 
fed, altho’ there is fome Variation in the 
Make of the Shells, but in all other refpeds 
they agree. I at firft took this Infed for 
the Pulex arborefcens, and certainly it may be 
claffed with it: but comparing it with Swam¬ 
merdams Figure, it by no Means agrees 
therewith, nor with that which you {hewed 
me -f -; for in this there are four Brachia 
ramofa , in the other only two; thefe here 
are lower, and proceed from the Infed un¬ 
der the Shell, the others are on each Side 
the Head and from the Shell. This Infed 
has two Antennce , and that has none, but a 
Bill like a Bird’s. — I have drawn thefe as 
they appeared fwimming with their Backs to 
the Eye, where the joyning of the Shells is 
vifible, which feemed ridged or marked with 
black Streaks as in the Figures: the Colour 
was a deep brown. 

In fome Pond Water with the Lens fa - 
luftris I found the Infeds of which I fent 
you the Drawings fg. 7. and 8. The firft 
of thefe, fg. 7. was contained in four very 
thin tranfparent Shells. The two upper 
Shells united on the Back, and declined down 
the Sides till they met with two under Shells, 
making at the joyning of the Sides acute 

Angles, 

f The Figure here mentioned may be feen Plate XII. 

fg- H- 
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Angles, and at their joyning on the Back 
and Belly obtufe Angles; but the -upper 
Shells projected beyond the lower, which 
appeared beyond the upper towards the Tail, 
and probably by this means thefe upper Shells 
ferved the InfeCt inflead of Fins, and to keep 
it up in the Water. All the Shells were 
elliptical. 

The Figure reprefents the In fed: ■ fwim- 
ming, when the Head appeared beyond the 
Shells without any Antennas or Feelers: the 
Tail was divided and extended: the Body 
was very apparent, and that Part which is 
on the Back in the Middle was in a cori- 
ftant Motion, alternately contracting and di¬ 
lating. From each fide below this Part there 
appeared a Ligament, terminating at the 
Circumference of the upper Shells, and may 
perhaps ferve to keep the Shells fteady, or 
to move them, if they be moveable, which 
I could not difcover,' for the Motion of the 
Infed is* very equable and frnooth. 

Fig. 8. is an Infect which I am apt to be¬ 
lieve is the fame as fig. 5. in another Pofiure, 
as it (lands feeding in the Water :* for it a- 
grees in Colour and in the Shell e-xaddy: the 
An ten ns and Arms have as near a Refem- 
blance aa can be expeded in fuch differing 
Pofitions. It has indeed two Legs behind, 
wherewith it fixes' itlelFfe'the Glafs, which 
do not appear in t-he other; but- if they are 
only to fix itfelf, they may be covered under 
C c 2 the 
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the Shell when fwimming : however there 
is fome difference in the Appearances. This 
Infedt fwims well and nimbly, and by a ra¬ 
pid Motion of its Arms makes a flrong Cur¬ 
rent to bring it Food : (which Manner of 
feeding by a Current or an Eddy is common 
to many other Water Animals:) indeed, the 
Swiftnefs with which it moves not only 
the two Arms that are extended to draw 
Things to it, but alfothofe that are bent back, 
to drive along each fide what is not fit for 
its Food, and the Way they co-operate all 
together to make a flrong Stream, is incon- 
ceiveably curious, as well as its Conftancy 
and unwearied Application. When it is dis¬ 
turbed it draws itfelf intirely into the Shell, 
and then appears not unlike a final! Frefh 
Water Mufcle. 

The Infedt fig. 9. is very uncommon : I 
never met with any more of the Kind, nor 
with any Account of it. At firft, when I 
found it among fome Water in a leaden 
Cittern flocked with the Nymphee Vermiculi 
of the Gnat, I fancied it might be the Ver- 
miculus of that Infedt; efpecially as the Head 
was not very unlike it, and it had pulmona¬ 
ry Tubes towards the Tail, as the Nympha 
Vermiculus has one. But as it never chang¬ 
ed its State during three Weeks that I kept 
it alive, though the Gnats changed much 
fooner, and it has many different Parts from 

thofe, 
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thofe, I mud own I know not what Infedt 
it is, or what State it is in. 

The natural Length of this Infedt was 
* 0 th of an Inch, and its Breadth at the 
Shoulders or broaded Part A ° of an Inch, 
according to the mod exadi: Dimenfions I 
was able to take. Its Colour was a pale red 
or pink, which appeared deeper at thejoyn- 
ing of the Rings, but tranfparent. The Head 
was covered with a Shell, of a light brown, 
with two fmall Eyes fet round with Hair, as 
was alfo the Mouth, or at lead: that Forepart 
of the Head on each Side of which it had 
the Antennas bending inwards; but without 
Hair or any Joynts between the Shell of the 
Head and the firft Ring of the Body; the 
Neck Part which appeared being a Continu¬ 
ation from the Head. Its Body confided of 
eleven Rings, tapering fomething all the 
Way to the Tail, but the two fird and three 
lad Rings not fo wide as thofe in the Mid¬ 
dle. Under the fird and fecond Ring it had 
two Legs, (of which one only could be re- 
prefented in the Figure) and their Extremi¬ 
ties were fet round with Hairs : between the 
tenth and eleventh Ring two fmall Tubes 
arofe, making an obtufe Angle with the 
Forepart of the Infers Body, but an acute 
Angle with each other: the Encs of thefe 
Tubes were fet round with Hairs and Teemed 
to be open : I take thefe to be pulmonary : 
not that the Infedt always kept them upon 
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the Surface of the Water, though it often 
brought itfelf up till they were there, but 
becaufe in other Infers fuch like Inftru- 
ments of breathing have been obferved. 

From the eleventh Ring the Tail begins; 
which is reprefented as it appears when the 
Infect ufes it for fwimming, and the whole 
of it is molt vifible. It does not however 
keep it in this Pofture when fwimming, but 
alternately extends it on each fide and brings 
it together again as Men do their Arms in 
fwimming. The Ends of each Branch of 
the Tail are fet round with Hairs, and there 
feems to be a Joynt in each; but the Draw¬ 
ing will give you a better Idea of it than any 
Words. — I mufi: not however omit faying 
fomething of its Intefiines. On each fide 
there is afmall Vefiel running from the Head 
to the Tail, in which a conftant Circulation 
of a pellucid Fluid was difcernable : from 
the fecond Ring to the fourth a dark-colour¬ 
ed Vefiel appeared, with the End next the 
Head feemingly open, or if covered, it was 
with a light-coloured circular Tegument. 
This Vefiel terminated in a fine Canal that 
feemed to enter another Bag of a clear white 
Colour, at whole End was a Gut or Canal 
that went quite down to the Tail. This Bag 
or Vefiel I.conjedtured might be its Stomach. 
Above this Gut, and at tbefeventh Ring, be¬ 
gan another Vefiel or Ligament, I can’t tell 
which ; reaching (after eroding itfelf twice) 
3 to 
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to half the tenth Ring, and there ending 
abruptly, without communicating with any 
other Part; fo that unlefs it be an Inftru- 
ment for contracting the Body of the Infed 
in walking along the Bottom of the Veffel 
it is in, it feems only a Provision for fome 
other State it is to aflume.—I forgot to ob- 
ferve, that when the Infed fwims it ufes al- 
fo its Fore-legs, bringing them up clofe un¬ 
der its Head, and moving them back clofe 
under its Belly. 

If I could have found any more of this 
Kind, fo as to have ventured killing it, by 
viewing it in the Solar Microfcope I might 
have given you a fuller Account of it, efpe- 
cially of the Inteflines : but as I was curious 
to difcover what Changes it might undergo, 
I was very tender of it; however 1 was dis¬ 
appointed, for it died after I had kept it 
three Weeks from the 5 th of September, and 
in a Week after it was gone to pieces, fo 
that I could not bring it to Town to Ihew it 
you as I intended. 

Fig. 10. the only one of its Kind I have 
ever feen, is an Infed called by Monfeiir de 
Reaumur le Vers a queue de Rat, the Worm 
with a Rat's Fail, of which he has given an 
accurate Account, Mem. ii. Vol. 4. of his ex* 
cellent Memoires. It is it feems the Vermi- 
culus of a Fly with two Wings |; and if I 
C c 4 had 

J It changes to a fort of Gad-Fly or Breeze) about theSize 
and Colour of the common Bee, haying only two Wings; 
the Tail Part broad and flat, and without any Sting,- 
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had had his Book when this Infedt was 
found, I fhould have made freer with it than 
I did, and not have preferved it to obferve 
its Change of State. The Drawing of it I 
fend you, and for an Account of it refer you 
to Monfeur de Reaumur. 

This infeft was found in a Cittern of Rain- 
Water in Auguf. The Length of its Body 
was 4 of an Inch, but its Tail was four times 
the Length of the Body, though not extended 
near fo far as it was capable of being. Above 
Half of the Tail was covered with a fine 
Down, in fmall circular Divifions, as the 
whole Body was: this Down or foft Sub- 
fiance is of a fine reticular Make, and at the 
Head there appeared two Antennas within 
the outward Coat, which the Infedtby means 
of thefe Antenna? fpread out or dilated at 
Pleafure : fo that the downy Covering feem- 
ed not fo properly Part of the Infedf as to 
contain the Infeft. There were Fibres vi- 
fibly eroding upon the Back, and running 
down to the Tail: And near the Tail, be¬ 
tween thefe, a Veffel of a black Colour ap¬ 
peared, growing gradually lefs to the Extre¬ 
mity. The Colour of the InfeA was a pale 
Afh* the Tail and Antennae black, the Extre¬ 
mity of the Tail fet with Hair. 

I take this Infed to be the fame with th« 
Rat-tail’d Infed: of Monfeur de Reaumur, but 
by the Figure you will fee it does not in all 
Refpe&s agree with what he has deferibed : 

perhaps 
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perhaps the Flies of which thefe are the 
Worms, or the Nymphas, may vary in Eng¬ 
land from thofe in France, where certainly, 
they are more common than here. The 
principal Difference is in the Legs, of which 
this had only fix Pair, his feven : the Ends 
of them were fet round with Hairs, and juft 
under the Tail was a fingular Fin, double, 
joyned at the loweft Part in an acute Angle, 
and from thence growing fmaller 'till it came 
to the Body. By means of this Fin, as a 
Rudder, it fleered itfelf in the Water, on the 
Surface of which it kept the Extremity of 
its Tail: and when Water was added, it 
lengthened its Tail as much as it could : and 
if that did not reach the Surface, it raifed 
itfelf higher, exactly as Monjieur de Reaumur 
obferves, and about the fame Length, (near 
five Inches,) before the Infed was obliged to 
leave the Bottom of the Glafs. 

I fhall now defcribe an Infed not found 
in Water, and very common in Time of 
Harvefl, but of which I have never feen any 
Drawing or Account. It is called the Har- 
yeji Bug: is of a bright red Colour : fo very 
fmall as to be imperceptible to the naked 
Eye, and on the Point of a fine Needle re- 
fembles a Drop of Blood. A Drawing taken 
from the Infed preferved in a Slider, and 
greatly magnified, is given jig. n. 

I had often heard of thefe Infeds, but did 
jiot give intire Credit to what I heard, 'till a 

Lady 
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Lady taking this out of her Neck convinced 
me of their Exigence and Tafte. They are 
extremely troublefome to thofe that walk in 
the Fields in Time of Harveft, efpecially to 
the Ladies, for they know what Skins are 
fineft and eafieft to pierce. They have at the 
Head aProbofcisnear 1 of their own Length j 
by which they firft make way through the 
Skin, and then bury themfelves under it, 
(leaving no Mark but a fma'.l red Spot) and 
by their fucking the Blood create a violent 
Itching; a good Remedy for which is a little 
Hungary Water ; though perhaps Spirit of 
Wine with Camphire might be more de- 
ftrudtive to thefe little troublefome Attend¬ 
ants of Summer Walks. They are I believe 
frequently carried in the Winds at their Sea- 
fon, for I have fince known them attack 
Ladies in a Garden, which was defended 
from a Corn Field by a Wall, too high for 
thefe Infedts to get over any other Way. 

They have three Legs on each Side, with 
four Joynts fet with Hair, as the Body is all 
round. The firft Pair of Legs arife from the 
Back, juft below the Eyes: the other two 
Pair from the Belly : it has alfo two Ihorf 
Antennas, one from each Side of the Head, 
which appears with a Divifton in the Mid¬ 
dle. 1 have fometimes fufpedted this little 
Creature might be a young Sheep-Tick, 
from its Figure and Way of burying itfelf: 
but then it fhould be found rather where 
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Sheep feed than in Fields of Corn, growing, 
and before Sheep are fuffered to come into 
thofe Fields : and it is never got as I have 
heard in Grafs Fields, unlefs bordering upon 
Corn; but among# Wheat it never fails. If 
any one has a mind to make Trial upon this 
Infedfc, how it comes to be amongft Com 
only, and yet lives by fucking of Blood, he 
may eafily find Abundance of them: for 
though they prefer the Ladies, yet they are 
fo voracious, that they will certainly lay hold 
of any Man’s Legs that comes in their Way. 

.1 intended to have fent you an Account 
and the Figure of the young Plant found in 
the Kidney Bean, but as that has been already 
accurately obferved by Dr. Grew in the Ana¬ 
tomy of Plants , I need not trouble you with 
it: I fhall therefore only take Notice of the 
Seeds of two other Plants which have not 
hitherto been obferved, as far as I know. 

In the Seed of the Lime Tree, which a- 
rifes from a Stalk in the Middle of the Leaf, 
(as reprefented N° I. fg. i.) there is a young 
Plant to be found, when the Seed is ripe, to¬ 
wards the Beginning of Otiober. 

The Seed of the Lime Tree is covered 
with a rough Skin, within which there is a 
Shell, but not hard; if this Shell be carefully 
opened there will appear a thin white Juice, 
inclofing fix Pods or Bags, all tyed together, 
and adhering to that End of the Seed which 
is joyned to the Stalk, with very fine Fibres 

running 
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running up the Infide of the Shell, and ap¬ 
pearing as fig. 2. Thefe Pods when taken 
out of the Shell appear as fig. 3. 

As the Seed advances in Maturity this 
white Juice grows harder, ’till it is quite ripe, 
and fome one of thefe Pods has robbed the 
reft of Nourilhment, by taking place within 
the Kernel, where it expands and excludes 
the reft, which will now be found Picking 
to the outward Cover of the Kernel dried to a 
brown Colour, with their Fibres embracing 
the Kernel, ferving only as Cords to keep the 
Nourhhment of their more fortunate Brother 
together, and appearing as fig. 5. So that if 
we follow the Opinion of Swammerdam and 
Voltaire in his Metaphyfics of Sir Ifaac New - 
ton, pag. 54. of the Englilh Tranflation, that 
we fee in Things a Dijenvellopement only, here 
the Author of Nature has provided in one 
Seed fix Vermiculi, one of which alone is to 
become a Nympha Plant: for I never met 
with any Seed which contained more than 
one young Plant, in that State, which under 
Voltaire s Authority, I may venture to call 
the Nympha State. 

When the Seed is come to a fufficient 
Confidence, and ready to drop from the Tree, 
if it be opened it will appear as fig. 4: the 
in fide filled with a white Ihining Subftance 
inclofing a deep green Plant like a Flower, 
which arifes by a fmall Fibre from that Part 
of the Seed to which the Stalk adhered, and 

per- 
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perpendicular to it. The Plant when taken 
out, and viewed in the Microfcope, appears 
as at fig. 6. All the Fibres of the Leaves are 
difcernable, altho’ the Leaves are themfelves 
thicker in proportion than thofe of the Tree, 
and fecmingly turgid with Juice. Thefe 
Leaves are double, and fo tender and foft 
that I could only with the fin eft Needle fe- 
parate them a little towards the Top, as I 
have endeavoured to reprefent in the Draw¬ 
ing. 

N° II. is the Seed of Ajparagus. — Pig. i. 
is the red Berry as it grows from the Stalk, 
which contains, in a foft watry Fulp, fix 
black Ihining Seeds, formed as I have tried 
to reprefent at fig. 2. Their Appearance, 
which ever way you view them, reptefents 
that Shape which Bellini calls Pelecoides. 
Each of thefe Seeds contains a hard white 
fhining Subftance with bright fmall Specks 
all over it j and, lying horizontally, a fmall 
Plant, white indeed but with a yellow Caft, 
plainly different from the Parenchyma in 
which it is fituated. This Plant examined 
in the Microfcope appears as fig. 4. with 
bright Spots like Papillae all over it, and the 
bending Leaf at the Top tending to a faint 
green. When the Plant is taken out the 
Section of the Seed appears as fg. 3. in which 
the Bed of the young Plant runs quite 
through the Parenchyma, from one Side of 

the 
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the Covering or outward black Film to the 

other. 

Altho’ 1 fhall endeavour to follow the 
learned Mr. Hook's Advice to thofe who 
ihould correfpond with the Royal Society: 
« to fend the Kernel of Fadt ftriptfrom the 
ce Shell of Impertinencies,” yet you^ will 
give me leave to obferve two Singularities in 
this young Plant of the Afparagus . Firfl, 
that its Pofition in the Seed is very different 
from tnoft others : this lies horizontally, and 
not perpendicular to the Juncture of the 
Stalk, as others generally do; and indeed 
though I have feen many Seedling or Nym- 
pha Plants, I never met with one pofited as 
the Afparagus is. Secondly, it has no Fibres 
or Liguments communicating with the Seed 
in which it is inclofed, but lies in it as a Ni¬ 
dus, adhering only by filling the hollow Bed 
exactly. 

I have now given you an Account, and 
I fear a tedious one, offome things unob- 
ferved before, I believe, which have occurred 
to me : from your Friendship I am perfuad- 
ed I need make no Excufe for it; if I was 
to make one, Rimy the elder f et die etiam 
Caufas affidavit) fliall tell you my Sentiments 
as well as his own, inter crimina ingrati am - 
mi et, hoc duco, Naturam ignorare. 

I am, Sir, 

Your fincere Friend and mofi: 
humble Servant. 
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CHAP. XXVIII. 

Of luminous Water Insects. 

I N my former Treatife on the Microfcope, 
I took Notice of the Jhining Light fre¬ 
quently found on the Shells of Oyllers, as 
beng produced by three Sorts of Animal¬ 
cules, which are there defcribed, according 
to the Account given of them by Monjieur 
Auxaut *. I had then no Opportunity of 
adding any Figure to that Account: but hav¬ 
ing not long ago been favoured (by a Friend 
whom I can depend on) with the Defcrip- 
tion and Drawing of one Sort of Animal¬ 
cule, which he had obferved to occafion fuch 
Light, I fhall infert it here. 

Having (he fays) been fometimes fur- 
prifed at the Sparks of Light to be feen on 
the Shells of Oyfters, on removing them, or 
ftriking on them, when newly taken from 
the Sea; he bellowed fome Pains to find 
out the Caufe ; and after many -Examina¬ 
tions became perfectly convinced, that thele 
fhining Sparks are lucid Emanations from 
a minute Infedt, differing in its general Form 
but little from the common Scolopendra. This 
Infedt he carefully made a Drawing of from 
the Microfcope, an exa<5t Copy of w hich is 

given 

*• Microfcope made eafy, third Edit. fag. 241. 
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given at Letter A.-Its Length was about 

the Ith and its Breadth rather more than the 
looth Part of an Inch. 

The Body confifts of twenty-eight Joynts 
or Divifions, exchifive of the Head and Tail 
Parts: each of theft Divifions has a Pair of 
Feet belonging to it, (viz. one on each fide) 
making the whole Number of its Feet 56, 
or twenty-eight Pair: they are all Ihort and 
befet with Hairs. 

The Tail Part is larger than any of the 
other Divifions, and has three pretty long 
Spines or Briftles proceeding therefrom. The 
Head is remarkable, on Account of its being 
armed with a Pair of Forceps uncommonly 
long and large in proportion to the other 
Parts: beginning much farther backwards 
than is ufual in other Animals, and reach- 
ing beyond the anterior Part of the Head, in 
a Manner very convenient for feizing its 
Prey and carrying to the Mouth any thing 
it takes hold of. It is furnilhed with a Pair 
of Horns, and has befides at the Snout two 
Ihort Antennae or Feelers. 

This little Infeft can emit or conceal its 
Light: and fometimes its Luftre is fo bright 
as to be difcoverable even in open Day-light, 
efpecially on being touched or difturbed -f*. 

Its 


f The Rev. Mr. Thomas Harmer of JVattlefield, in Suffolk, 
fent a Sea Infett to a Friend, who gave it me, preferved in 
Spirit of Wine. The Account Mr. Harmer wrote with it 

fays. 
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Its Light is blueifh like that of the Glow¬ 
worm, or a Spark of burning Brimftone.— 
My Friend obferves, that our fmall Land 
ScolopendrA has likewife the Property of fhin- 
ing in the Dark, which indeed has been 
taken notice of long ago *. 

It 


fays, that opening Oyfters he found this Animal between two 
Shells which ftuck together. It was alive,but faint.Perceiving 
it emitted Light in the Shade, he carried it to a dark Place, 
where by irritating it on the Back with a Pin it lhone pretty 
ltrongly more than once. The Light appeared on its Back to¬ 
wards the Tail, chiefly in two Spots; but, when more violently 
irritated, itwasfometimes feen darting along the Back; and, 
particularly once, it was illuminated in ftreaks up to its very 
Head. The Infe£l growing more languid, he putit between the 
Shellswhereitwasfound,infome WaterwhereinSaltwas dif- 
folved, hoping it might revive; but in an Hour it was quite 
dead.—’Tis aboutf of an Inch long, and |of an Inch in 
Breadth; in Figure flat, with many Fins along its Sides from 
End to End. 

* Mouffet writes, that his Friend Mr. Bre^wer found twice 
by Night in the Summer Seafon, amongft Heath and Mofs, 
the Jhirting Scolopendra, lucid and fiery ; its whole Body 
emitted Light, but fomewhat fainter than the Glow-worm. 
Mr. Brewer farther fays ,—“ Happening to come home one 
Night in a Sweat, and in the Dark wiping my Head with a 
Linen Handkerchief, the whole Handkerchief appeared to 
me Aiming, and as it were on Fire; and whilft I viewed this 
feeming Miracle with Surprize, the Light was all collected 
in one Spot: whereupon folding the Handkerchief together, 
I called for a Candle, and on openingit difcoveredoneofthefe 
Scolopendra , which by being rubbed about my Head, had 
fpread over the whole Handkerchief I know not what kind 
of flaming Vapour.”—He affirms it was like the Scolopendra 
found in Gardens under Stones and Flower Pots. Vid. Thea- 
trum Infedl. Cap. xv. De Cicindela. 

I take this to be the Kind of Scolopendra Mr. Willoughby de- 
fcribes, lying rolled up amongft Earth and Dung: Its Colour 
a brown or whitifli yellow, the Head of a pale Chefnut, hav¬ 
ing two Antenna; its Length half an Inch, its Tail forked : 

D d it, 
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It Teems not improper to fay fomewhat 
in this Place concerning the fhining of Sea 
Water, fince not without the Appearance of 
Reafon, it has been fuppofed owing to vaft 
Numbers of luminous Infedts, of which pof- 
fibly in the Waters there may be various 
Kinds as well as upon the Land. 

A curious Enquirer into Nature *f*, dwell¬ 
ing at Welts , upon the Coaft of Norfolk , af¬ 
firms, from his own Obfervations, that the 
Sparkling of Sea Water is occafioned by In- 
fedts. His Anfwer to a Letter wrote to him 
on that Subjedt runs thus: “ In the Glafs of 
“ SeaWater I fend with this are fome of the 
“ Animalcules which caufe the Sparkling 
“ Light in Sea Water; they may be feen by 
“ holding the Phial up againfi: the Light,» 
i( refembling very fmall Bladders or Air 
“ Bubbles, and are in all Places of it from 
<c Top to Bottom, but moftly towards the 
4( Top, where they affemble when the Wa- 
“ ter has Rood ftill fome Time, unlefs they 
* c have been killed by keeping them too 
long in the Phial. 

“ Placing one of thefe Animalcules before 
“ a good Microfcope; an exceeding minute 
“ Worm 

its Feet 96,(without including the Forceps at the Tail) that 
is 48 Pair. 

One Evening after Rain, fays Mr. Ray, I found a fmall 
Scolopendra of this Sort lhining like a Glow-worm ; ’twas 
covered with a flimy Matter, which being wiped away, it 
ceafed not to Ihine. Vid. Ray Hijt. IrfeSorum, pag. 4c. 
t Mr. Jofepb'SparJball, 
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-* Worm may be difcovered, hanging with 
u its Tail fixed to an opake Spot in a kind 
“ of Bladder J, which it has certainly a 
se Power of contrafling or diftending, and 
** thereby of being fufpended at the Surface, 
u or at any Depth it pleafes in the including 
“ Water.” 

The abovementioned Phial of Sea Water 
came fafe, and fome of the Animalcules 
were difcovered in it, but they did not emit 
any Light, as my Friend fays they do upon 
the leaft Motion of the Phial when the Wa¬ 
ter is newly taken up. He likewife adds, 
that at certain Times, if a Stone be thrown 
into the Sea, near thd Shore, the Water will 
become luminous as far as the Motion reaeh- 
eth : this chiefly happens when the Sea hath 
been greatly agitated, or after a Storm. 

Jof. Vianelliy M. D. of Chioggiam Italy , in 
his Enquiry into the fhining of Sea Water in 
the Night Time, (which, he fays, is feen 
with Wonder in the Lakes of Chioggia, from 
the beginning of Summer until Autumn, ef- 
pecially where Sea Weeds abound,) relates, 
that he brought from thence, one Summer’s 
Night, a large Veflfel of this Sea Water, 
which being ftirred about by his Hands in 
a darkClofet, fparkled very much; but after 
it was filtered through a clofe Piece of Lin- 
nen it afforded no Light at all, notwithfland- 
D d 2 ing 

J A Drawing of this came with the Account, but it was 
too late for the Engraver, 
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iiig all the Motion that could be given it, 
whilft the Linen appeared covered with 
numberlefs lucid Particles, thereby proving 
the Light to be fomething diftind: intirely 
from the Water. 

Then examining fome of the Sea Weeds, 
he perceived thirty at leaft of the like Ihin- 
ing Particles upon every littleLeaf, and Ihak- 
ing them over a Sheet of Paper one of the 
Ihining Bodies was thrown upon it, which 
being wrapped up in the Paper emitted 
Light quite through it. Unfolding the Pa¬ 
per, and viewing this luminous Body atten¬ 
tively, he found it far lefs than a fmall Hair, 
extremely delicate and tender, and of a deep 
yellow Colour : and by the Help of a Mi- 
crofcope he difcovered it to be a living Ani¬ 
malcule, of a curious and lingular Structure, 
and could not enough admire the Splendour 
of its Light. It was fome what like a Ca¬ 
terpillar, and confided of eleven Segments 
or Ringlets, along which near the Belly were 
a kind of Fins or Inftruments of its feveral 
Motions. From its Head iffued two Horns, 
and the Tail appeared twilled. 

He obferves, that thefe glittering Sea Wa- 
ter Infers are intirely luminous, whereas 
the Glow-worm emits Light only from a 
Part about the Tail; and, moreover, that 
when at reft they do not Ihine at all, though 
they fend forth a prodigious Brightnefs as 
foon as their little Bodies become agitated. 

Hence 
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Hence he accounts for the Fifhermens fore¬ 
telling a Tempeft from an extraordinary 
glittering of the Sea and Lakes : thefe Ani¬ 
malcules as he fuppofes being difturbed and 
put in Motion at the Approach of fuch a 
Change. 

Thefe Animalcules are found, he fays, at 
the beginning of Summer, more plentifully 
amongft the Weeds than in any other Part 
of the Water: but they increafe furprizing- 
ly in a fhort Time, and difperfe themfelves 
in the Waters every where -j-. 

In Plate xv. b , c , d, reprefent a very fmall 
Infe<ft found in fome Ditch Water, b and c 
fhew it in the Adion of moving from Place 
to Place, which is performed by fattening 
the Tail-End upon the Plate of Glafs, bend¬ 
ing the Body, extending and directing the 
Head downwards, then fixing the Head and 
drawing the Tail to it, whereby is made 
what may be termed one Step : and by re*- 
peating thefe Steps its Progreffion was pret¬ 
ty nimble, and much refembled that of the 
Species of Caterpillars called Loopers. Its 
Potture when at reft after being tired with 
Motion, or juft before it began to fet for¬ 
wards, is feen at d. 

I could not by the ftrideft Obfervation 
difcover any fuitable Apparatus about the 
D d 3 Head, 


f A large Account of this may be feen tranflated from the 
Italian, in the UniverfalMagazine, for December, 1751. 
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Head, or elfe from its Appearance fhould have 
judged this little Creature to be a Species of 
the Wheel-Animal, which it imitates in other 
Refpe&s very nearly. 


CHAP. XXIX. 

'The Louse of the Bat. 

M OST living Creatures are fuppofed 
to have their Lice, Fleas, or little 
Tormentors, of Kinds and Forms peculiar to 
themfelves : fuch have been found in great 
Numbers on many Sorts of Beads, Birds and 
Filhes, at fome particular Sealbnsj Flies, Bees, 
Earwigs, Spiders, and many other Infedts are 
fometimes in like manner peftered with 
them: nay, even the nimble Flea which 
teazes us and fucks our Blood, is not free 
itfelf from Blood-fuckers, which harbour 
very conveniently under the Scales of its 
Neck, and about its Legs and Belly, cling¬ 
ing too faft to be ifhaken off. We are obliged 
to Seignior Redi for the Figures of the PedP 
culi peculiar to feveral Kinds of Beads and 
Birds; but I fuppofe he had no Opportunity 
of obferving that of the Bat, which I am now 
going to delcribe, 

The little Animal which the Reader is 
directed to take notice of, at the Letters E, 
F, G, Plate XV. was found adhering firmly 

to 
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to the filmy Wing of a Bat then but newly 
dead, and is undoubtedly the Vermin of that 
Creature : many others were probably con¬ 
cealed under its Ihort thick Hair, but being 
intent on examining this with the Microlcope 
and making Drawings of it, I omitted fearch- 
ing after more. 

Its Body is nearly circular, and about the 
30th Part of an Inch in Diameter. It is fur- 
nilhed with eight Legs, each having fix 
Joints : the laft Joint terminates in a trans¬ 
parent Tuft or Ball s like thofe at the Feet of 
Ibme Flies, but much larger and more fpread- 
ing in proportion to its Size, whereby it is 
enabled to fallen itfelf llrongly to whatever 
it Hands upon. Two fmall Antennae or 
Feelers are placed at the Anterior and a fmall 
Procefs or Tail at the Pollerior Part of this 
Animal. A perillaltic Motion, or rather a 
Contraction and Dilatation, are alternately 
carried on through the Inteftines, which ap¬ 
pear more opake than the Parts about them, 
and fomewhat in the Shape of the Letter 
X. 

This Animal is Ihewn in its natural walk¬ 
ing Polture with its Back uppermolt at E, 
and again at F with its Bad downwards and 
its Belly next the Eye. It lived more than 
twenty-four Hours between two Talcs, and 
died nearly in the Pollure Ihewn at E, F, as 
it Hill continues in the Slider now before me. 

D d 4 A§ 
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As the Bat is extremely fwift in its Flights 
and Returns, it was requifite the Vermin 
living on it fhould have Tome extraordi¬ 
nary Power of preventing its being thrown 
off; and accordingly this little Infed is not 
only provided with larger Tufts or Balls than 
ufual at the Extremities of its Feet, but has 
alfo another very remarkable and uncom¬ 
mon Means of preferving its Situation: for 
on any fudcfen Emergency, inftead of walk¬ 
ing on its eight Legs, as it ufually does, it 
can, in an Inflant, turn four, fix, or all of 
them occafionally, fo far backwards as to 
catch hold of any thing, and walk on them 
with its Back as eafily as with its Belly down¬ 
wards ; and I often obferved it with four Legs 
in their right Pofition, and the other four 
ereded over its Back and ready to lay hold 
as at G. Hereby it is enabled to fhift its 
Pofture inftantly, yetftill maintain its Ground 
notwithflanding the fwifteft Motions, as I 
had the Pleafure of experiencing in feveral 
Attempts' to' jerk it off from a Quill, from 
my Finger^ and from other Things it fixed 
itfelf upon, which all my Endeavours could 
pot effed. 


CHAP, 
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CHAP. XXX. 

Obfervations on a large Spider. 

H AVING received a Spider from the 
Iiland of Nevis of a larger Size than 
I had ever feen, I pleafed myfelf with the 
Hope of obtaining thereby a better Know¬ 
ledge of Spiders in general, than I poffibly 
could by the niceft Examination of the 
fmaller Kinds. 

On meafuring it pretty exadtly, the Length 
of its Body and Tail was found to be 2 j Inches: 
the Breadth of the Body and the wideft Part 
of the Tail very near an Inch. It had ten 
Legs, of which the foremoft two were fhort- 
er than the reft, but the other eight were 
each three Inches long at leaft, and in their 
thickeft Parts a Quarter of an Inch Diame~ 
ter. Such were the Dimenfions when dry- 
ed, and confequently much Ihrunk and lef- 
fened: when alive it probably appeared 
nearly twice as big. The whole Body and 
Limbs were thickly covered with long Hair. 
The Body was of a brown Colour; the Tail 
was alfo brown, except one longitudinal in¬ 
dented Stripe of white, which pafled along 
its Middle from where it joyns the Body to 
'the Arms. The Termination of each Leg 
was a curious Tuft of long foft Hairs, under 
which lay concealed a Couple of exceeding 
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fharp hooked Claws, which muft be greatly 
ferviceable in clambering, to cling to any 
thing, or to feize the Prey. 

The Body was cruftaceous, having a Shell 
as hard as that of a fmall Crab, the Tail Part 
was foft and downy on the Back both of 
the Body and Tail the Hairs were fhorter 
than elfewhere. The two Fangs were ftrong, 
black,'hard and horny, terminating and be¬ 
ing Parts of two fhort thick Limbs to which 
they were articulated, projeding from the 
Body diredly before the Mouth. One of 
thefe Fangs magnified about three times is 
fhewn at Letter I. They were not placed 
horizontally like a Pair of Forceps, fitted to 
catch and hold Things by bringing their 
Points to meet, as in moll of our Englifh Spi¬ 
ders, but they lay Side by Side with their 
Points bending downwards, and inReadinefs 
to ftrike either fingly or together, after the 
Manner of the Larantula. Thefe deadly 
Weapons of the Spider I was very induftri- 
ous to examine, and by my Glafles could 
difcern very diftindly a minute Opening or 
Slit near the Extremity of each Fang juft in 
the Front thereof, through which one can 
hardly doubt a poifonous Juice was ready 
(when the Creature was alive) to be ejeded 
into the Wounds it made. This Aperture is 
defcribed by Mr. Leeuwenhoek , in the 273d 
Number 
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Number of the Phil. Tranf. pag . 868 J ? 
but Dr. Mead having examined the Weapons 
of feveral Spiders, and particularly of one 
very large, without finding it, was inclinable 
to believe, when he published his curious 
Account of Poyfons, that Mr. Leeuwenhoek 
had been mistaken, and that the Fangs were 
capable of inflicting a Wound only; into 
which a poifonous Liquor was inftilled af¬ 
terwards by a Ihort white Probofcis thruft 
out of the Spider’s Mouth -f*. Having allb 
never feen it myfelf at the Time I wrote my 
Treat ife on the Microfcope, I was then of the 
fame Opinion. But as foon as I made the 
above Difcovery, which was in April 1746, 
I {hewed the Fangs I have been defcribing 
to Dr. Mead , who was much pleafed with a 
Sight of this Aperture, and with his ufual 
Candor gave it as his Opinion, thatasamongfi: 
Serpents fome Kinds only are poifonous, and 
have Teeth that are perforated for the Emif-r 
lion of their Poyfon, viz. the Rattle Snake t 
the Viper , &c, whereas the Generality are 
harmlefs and have no hollow Teeth; fo 
likewife fome Kinds only of Spiders are poi¬ 
fonous, or have any Perforation in their 
Fangs: but fuch whofe Fangs are perforat¬ 
ed may be fuppofed uncommonly danger¬ 
ous. 

It 


j See alfo Arc. Natur. Tom. IV. Pars II. pag. jcf. 
f Vid. Mechanical Account of Poyfons, third Edit. pag. 88, 
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It would not be ftriCtly honeft to pals over 
this SubjeCt, without declaring in Juftice to 
the Memory of Mr, Leeuwenhoek, that not- 
withftanding I have fometimes thought him 
miftaken in his Defcriptions of Things exa¬ 
mined by the Microfcope, it has feldom hap¬ 
pened, but that afterwards I have found fuch 
his Defcriptions true, and that the Objects I 
had formerly judged from were not exa&ly 
of the fame Sort, or in the fame Perfection 
as his : And this I hope will make others 
cautious, not immediately to determine in 
Matters of this Nature from a fingle and per¬ 
haps a flight Examination; which I believe 
too often has been the Cafe. 

Having fatisfied myfelf concerning the 
Fangs of this Spider, I proceeded to an Ex¬ 
amination of its Eyes, which I found to be 
eight, htuated on the Summit of the anterior 
Part of the Body: for I think a Spider can¬ 
not properly be faid to have any Head. I 
cut out a Portion of the Shell or Cruft in 
which the Eyes were placed, that I might 
bring them with more Convenience to my 
Glades. And I foon faw that the two Mid¬ 
dle Eyes were much larger and more re¬ 
markable than the reft, and feemed exadtly 
round, and that the three fmall ones on ei¬ 
ther Side were oval. The Difpofttion, pro¬ 
portionable Size and Appearance of them all 
together may be feen at H. 
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After clearing away from the inner Part 
of the Shell the Blood Vettels and other In¬ 
teguments of the Retina, or perhaps the 
Brain, the two larger Eyes (which were each 
as big as a middling Pin’s Head) appeared to 
be tranfparent fpberical Bodies of an Amber 
Colour. Part of each Sphere projected ex¬ 
ternally beyond its Socket, but the largeft 
Part was funk internally within it, and there 
was round each a circular tranfparent Mem¬ 
brane by which it feemed to be fattened *. 

The Figure and Tranfparency of thefe 
Eyes raifed in me a Defire to fee with the 
Eye of a Spider; and therefore cutting them 
out very carefully, (for in their natural Si¬ 
tuation they could not anfwer my Purpofe) 
I took the Pains to fet each of them in a 

Pin- 


* Spiders Eyes are not pearled or compofed of {mailer Eyes 
like thofe of Flies, Beetles, and mofl Kinds of Infedls: they 
refemblemore the Eyes of Quadrupeds, butare not moveable, 
which is probably the Reafon why Providence has furnifhed 
the Spider with more Eyes than Infefts that haveEyes pearl¬ 
ed, or Animals whofe Eyes can turn : for as Safety requires 
that Creatures fhouldbe able to difcover Danger, or even 
their Food, on whatever Side itlies, fome have pearled Eyes, 
or more properly Clufters of Eyes, which (tho’ not move- 
able) are directed every Way : the Eyes of others are as it 
were multiplyed by Motion ; but Eyes like thofe of the Spi¬ 
der, and immoveable, would be unable to anfwer thefePur- 
pofes, unlefs there were more than two. 

Indeed the Shepherd Spider has two Eyes and no more : 
but then its Legs are fo very long,, its Body fo fmall, and 
thofe Eyes are placed in the Middle of its Back on fuch an 
Eminence, and in fuch a Diredtion, that they take in nearly 
a whole Circle. A fuller Account of this Spider and Figure 
of its Eyes may be feen in Dr. Hook’s Micrographia. 
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Pin-Hole made through a Piece of Card, 
whereby I could employ them to view Ob^ 
jeCts with. Their magnifying Power was 
very great, and had they been taken from a 
Spider newly dead, I have Reafon to believe 
they would have given me much Pleafure i 
but having been drying for fome Years, they 
had contracted a Cloudinefs that prevented 
ObjeCts being feen through them with any 
tolerable DiftinCtnefs. I am not however 
without Hopes of bringing this Experiment 
fome Time or other to fucceed, even with 
our Englijh Spiders. 

The wounding Inftruments of molt Ani¬ 
mals, whofe Bite or Sting is poifonous, re- 
femble in their Contrivance the Fangs of 
the Spider juft now defcribed ; as will be ea- 
lily comprehended by viewing the Tooth of 
a Viper, pictured in this fame Plate at L } 
wherein a fimilar Opening is fhewn, through 
which, on biting, a poifonous Juice is thrown 
into the Wound ; and alfo by the Fang of 
an Indian Scolopendra or Millepes, near whofe 
Point there appears a like Opening, ferving 
to the famePurpofe, at the End of a long Slit 
or FifTure, as may be feen at K. The 
Weapon with which the Scorpion ftrikes has 
likewife fuch an Aperture. 
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CHAP. XXXI. 

Mifcellaneous Obfervations. 

H AVING defcribed all the Figures given 
in the preceding Plates, I /hall add 
a few Obfervations in a mifcellaneous Man¬ 
ner. 

In the Waters of fome Ditches there is 
found a very fmall Sort of Leech, of a pale 
brownColour, whofe Length is about half an 
Inch when extended fully. Several Months 
in the Year its young ones are carried about 
with it where-ever it goes, flicking fall un¬ 
derneath its Belly. Their Number is ufually 
8, io, or i2j and if feparated from the Pa¬ 
rent, even to fome Diftance, they immedi¬ 
ately replace themfelves, and that fo regu¬ 
larly they might eaiily be miflaken for Legs, 
whilft they are ftretching themfelves out 
beyond its Body, with their Heads waving to 
and fro, which is their conftant Pofture 
when the Parent Animal is in Motion. This 
Subjed deferves farther Examination. 

Curious Cafes are made by a fmall Worm 
or Maggot, with admirable Dexterity, of the 
Stalks of Duckweed , which the little Crea¬ 
ture bites afunder with its Pincers, places 
with great Order and Exadnefs like the 
Threads of a Linen Cloth, and glews toge¬ 
ther. ’Tis diverting to fee the brifk Inhabi¬ 
tant come a little Way out of its Door, ei¬ 
ther for Food or Pleafure, and immedi¬ 
ately 
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ately on the Apprehenfion of Danger pop in 
again, leaving nothing to be feen but a few 
green Stalks. 

In the Spring of the Year I have feveral 
times obferved great Numbers of little Cafes, 
on a Row of Pales by the Side of the New 
River at Enjieldy made in the prettied: man¬ 
ner imaginable of the green microfcopic Mofs 
growing on the fame Pales. They were 
open at both Ends, and about a quarter of an 
Inch in Length : each contained a little 
black Maggot, that put out its Head or Tail 
occafionally, and became at lad a fmall black 
Fly. 

Amongd the Eels in Vinegar one fhall 
fometimes find accidentally a pretty and fur- 
prizing Phasnomenon, i. e. a Chain- or Series 
of minute Globules feemingly drung toge¬ 
ther like a Necklace of Beads. Thefe are 
nothing more than a Row of Air Bubbles ly¬ 
ing one behind another in the dead Body of 
one of the Anguilla; which Body from its 
great Tranfparency is not vifible, unlefs by 
the greated Magnifier. 

My good Friend Dr. Miles happening to 
take Notice of a bright green Mouldinefs on 
the Bark of fome Fire-wood: and, by a Lens 
of an Inch Focus, finding it to be Numbers of 
minute Fungi of a regular Appearance, he 
employed a large Magnifier, through which 
their fpherical Heads feemed as if they were 
nothing elfe but Globules of Seeds. He 
obferved 
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b&ferved, at the fame time, feveral Seeds ad¬ 
hering to the tranfparent Foot-(talks which 
fupported the Heads, and many fc*attered on 
the Glqfs Plate whereon the Subftance was 
placed for view; whereby he had an Op¬ 
portunity of feeing many diftindt Seeds, near¬ 
ly of an oval Form, but feveral times larger 
than the Seeds of common Mufhrooms , even 
When feen with the fecond Magnifier, and 
the latter with the firft.—He fays, he has of¬ 
ten viewed the Heads of a fmall Kind of 
coriaceous Fungus of about ^ Inch Diame¬ 
ter, and always found the Seeds on their 
Gills much larger than thofe of any other 
Mufhroom he had examined, tho’ rather 
lefs than thofe this unregarded Plant pro¬ 
duces. 

He fent with this Account a Piece of Wood 
With the Mouldinefs thereon, artd alfo fome 
of it on a Slip of Glafs : both which 1 exa¬ 
mined carefully to determine the Bignefs of 
the Heads and their Seeds: and viewing the 
Spherical Heads of the middle Size* (fome 
being larger and others fmaller) I found, 
(according to my Micrometer) that 3 of them 
took up the Side of a Square, 70 of which 
Squares made an Inch in Length : confe- 
quently thrice 70* or 210 of thefe Fwigi, 
make a Line of one Inch : or, in other 
Words, the Diameter of thefe fungous Bodies 
is, at a Medium, the 21 oth Part of an Inch. 

E e The 
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The Seeds are oval; and I find, by the 
fajne Micrometer, that i o of them laid by one 
another the fhortefl Way of their Diameter, 
or 8 of them the longeft Way, fill up the Side 
of a Square, 270 of which Squares make an 
Inch in length. —Taking therefore 9 as the 
Medium, 270 times 9, or 2430 of thefeSeecfs 
will be required to make a Line of an Inch 
in length; or in other Words, each Seed is 
the 2430th Part of an Inch in Diameter.— 
And according to thefe Calculations 44100 
of the Spherical Heads, or 5,904,900 of 
their Seeds, may lye by one another in the 
Surface of an Inch fquare. 

Yet minute as the Seeds of this little Fun~ 
gus are, the Doctor obferves veryjuflly, that 
they are bigger than thofe of fbme others 
of the fame Genus which exceed it Thou- 
fands of Times in Bulk. For the Seeds of a 
very large edible Mufhroom being examined, 
by a Glafs magnifying 320 times in Diame¬ 
ter, and their Figure being elliptical, 7 of 
their longeft and 8 of their fhortefl Diame¬ 
ters were found equal to the Length of a 
Line known to be the 500th Part of an Inch. 
So that the longeft Diameter of each Seed 
was the 3 500th, and the fhortefl the 4000th 
Part of one Inch in length,and 14,000,000 of 
fuch Seeds would be required to cover 
a Surface of one Inch fquare *. The 

* All the Species of Fungi were formerly fuppoled to bear 
no Seeds : Ray fays of them, nullo nec Seminenec Flore ; but 
goodGlafles now convince us of their producing Seeds in 
vail abundance, growing commonly between the Gills. 
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The proportionable Size of Fruits and Seeds 
to the Trees andPlants that bear them,comes 
under no Rules that correfpond with our 
Conceptions. The Beech and Afi are pro¬ 
duced from Seeds fmaller than the Garden 
Bean. The Oak has for its Fruit only a 
fmall Acorn ; whereas the Pumpkin, whofe 
Weight fometimes exceeds ioolb.is the Pro¬ 
duction of a feeble creeping Plant, unable 
to fupport itfelf, much lefs its enormous 
Fruit. The Vanilla ,, (climbing to the Height 
of feveral Feet) produces in long Pods Seeds 
fo fmall, their Diameter is not more than 
the 1 ooth Part of an Inch. Then fuppofing 
the Cavity of its Pod equal to a cylindrical 
Tube of / Q Inch Diameter, and its Length 
to be fix Inches, (which Dimenfions are 
taken with great Moderation) the Number 
of Seeds in one fingle Pod will be more 
than 47000.—Thefe Seeds ground with 
Chocolate give it a rich Perfume. 

Icould add many moreObfervations, which 
perhaps fome of my Readers might be pleafed 
with; but finding this Work has grown under 
my Hands, much beyond the Size I intend¬ 
ed, I lhall haften to conclude this Part with 
recommending th t Study of Nature to all who 
have Leifure and Opportunity for it, as af¬ 
fording the moft reafonable Pleafure the 
Mind of Man is capable of enjoying. 

The World around us is the mighty Vo¬ 
lume, wherein the Great Creator with his 
E e 2 own 
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own Finger has defcribed himfelf. Human 
Writings confifl of Lines and Figures intend¬ 
ed to denote the Sounds or Words of Language; 
which being at firft arbitrarily apply’d, were 
afterwards by common Confent and Cuftom 
allowed to reprefent certain Ideas, tho’ with¬ 
out any Refemblance to them. And as very 
different Sounds and Marks have been em¬ 
ployed, by Nations Strangers to each other, 
to exprefs and denote the fame ObjeCls of the 
Senfes, or Conceptions of the M/W, hence arofe 
different Languages and Characters, which 
muft therefore be unintelligible to all who 
have not previoufly been inftrudted in their 
Signification and Ufe; nor can be attained 
without a great deal of Pains and Attention. 
But the Book of Nature is written in an 
ipniverfal and real Character, which every 
JVlan may read in his own Language j for it 
tonfifts not of Words but Things, which pic¬ 
ture out the Perfections of the Deity. The 
ftarry Firmament every where expanded, with 
its numberlefsSy Items of Suns, and their fur¬ 
rounding Planets, the Regularity, Harmony, 
Order and Conftancy of their Motions, declare 
the Immenfity and Magnificence, the Power 
and Wifdom of their Creator. Thunder, 
Lightening, Tempefts, Hurricanes, Earth¬ 
quakes, and Volcano’s, fliew the Terror and 
DeftruCtion of his Wrath . Seafonable Rains, 
Sunihine, and plenteous Harvefts, denote his 
Bounty andGoodnefs, and his Regard for the 

Hap- 
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Happinefs of all his Creatures; and demon- 
ftrate how, when his Hand is open, he fills 
all things living with Plenteoufnefs. The 
conftant Succeflion of Generations in Plants 
and Animals, implies the Eternity of their 
firfi: Caufe. Life every where fubfifling in 
Millions ofdifferent Forms, thews the bound- 
lefsDiffufion of his Animating Power., and 
Death the infinite Diiproportion between him 
and every living Thing.—Even the Actions of 
Animals are an eloquent and pathetic Language ; 
thofe that want the Help of Man, have a 
thouland engaging Ways, which like the 
Voice of God ipeaking to his Heart, com¬ 
mand him to preferve and cherilh them ; 
whilfi; the Looks and Motions of iuch as would 
do him harm, firike him with Terror, and 
warn him to fly from or arm himlelf againfl: 
them. In fhort, every part of Nature directs 
us to Nature’s GOD; for according to Lucan 
in that fine Speech he makes for Cato , 

Jupiter eji , quodtunquevldes , quocunque mtverls ; 

which I ihall tranflate with great Liberty, 
and by the Way of Paraphrafe, 

Range where you pleafe, through Water, 
Earth and Air, 

GOD is in every Thing, and every where, 

E e 3 
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Some Account of a new confruBed Microfcope, 
ufed in the foregoing Experiments. 

T H E cumberfome and inconvenient 
Double Microscopes of Dr. Hook 
and Mr. Marjhal, were many Years ago re¬ 
duced to a manageable Size, improved in their 
Strudure, fupplied with an eafy Way of en¬ 
lightening Objects by a Speculum under* 
neath *, and in many other Refpeds render-* 
ed agreeable to the Curious* by Mr. Culpep¬ 
per and Mr. Scarlet . Some farther Altera¬ 
tions were however wanted to make this In- 
liniment of more general Ufe, as I fully ex¬ 
perienced in the Year 1743, when examin¬ 
ing daily the Configurations of Saline Sub- 
Itances, the Legs were continual Impedi¬ 
ments to my turning about the Slips of Glafs j 
and indeed I had found them frequently fcs 
on other Occafions. Pulling the Body of 
the Inftrument up and down was likewife 
fubjed to Jerks, which caufed a Difficulty in 
fixing it exadly at the Focus : there was al- 
fo no good Contrivance for viewing, opake 
Objeds. Complaining of thefe Inconvenien- 
cies, Mr. Cuff, the Optician, applyed his 
Thoughts to faffiion a Micrcicope in another 
Manner, leaving the Stage entirely free and 
open by taking away the Legs, applying a 

fii?e- 
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fine-threaded Screw to regulate and adjuft 
its Motions, and adding a concave Speculum 
for Objects that are opake. 

The foregoing Examinations having been 
all made by an Inftrument thus improved, I 
fhall give a Plate and Defcription of it, (as 
an Addition to my former Book on the Mi¬ 
crofcope) by the Name of Mr. Cuffs new - 
confirucied Double Microfcope. 

All Parts of this Inflrument are Brafs.— 
The Body A, being firmly fupported in a 
broad circular Collar at the End of the Arm 
a a y which projects from the Top of the 
Pillar C, may be taken out or put in at Plea- 
fure. 

A fquare Box b b 7 ferewed down to the 
wooden Pedeflal 11 fupports the whole Ma¬ 
chine, by the Affiflance of the long fiat-fquare 
Pillar B, which is fixt within the faid Box. 

The moveable Pillar C, which is fhorter 
than the Pillar B tho’ of the fame Shape, by 
Aiding up or down againfl the broad flat 
Side of the faid Pillar^ raifes or lowers the 
Body of the Microfcope as occafion may re¬ 
quire.—Both Pillars fiand in the Box b b. 

The fquare Collar D holds the two Pillars 
B and C together, and Aides up or down 
upon them, carrying with it the Body of the 
Microfcope.-The Screw-Button 3 is in¬ 

tended to fix the Pillar C, when the upper 
Edge of the Collar D being fet at the fame 
E e 4 Number 
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Number as that of the Magnifier employed, 
its focal Diftance is brought nearly right. 

When the Pillar C is fattened, the ML 
crofeope (by the fine-threaded adjufting 
Screw E) may be moved Co gently up or 
down, without Jerks or Slips, that the true 
Focus may be found with great Readinefs 
and Exadnefs. 

The horizontal Plate or Stage F, having 
in the Middle thereof a circular Hole 4, d£ 
redly over which the Body of the Micro¬ 
fcope is lutpended, is exceedingly convenient 
to place Objeds on for Obfervation, being 
freed intirejy from the Legs which incumber 
other Double Microfcopes. 

The concave Looking Glafs G, turning 
on two fmall Screws in the Arch d (at the 
Bottom of which a Pin goes down into the 
Hole e in the Pedeftal) refleds the Light of 
a Candle or the Sky diredly upwards on the 
Objed, by moving the Looking Glafs hori» 
zon tally or vertically. 

A double convex Lens H, turns on two 
Screws, for tranfmitting Light to attitt in il¬ 
luminating opake Objeds, when the long 
round Wire / is placed in the Spring-Tube 
/ at the Corner of the Stage F. 

I — is a hollow Cylinder whofe Sides are 
open, and at whofe End a concave Silver 
Speculum by having a round Hole in the 
MidR thereof, is fere wed. This Cylinder 
flips over the Snout i of £he Microfcope, and 

when 
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when fet to the Figure there marked, and 
correfpondent to the Number of the Mag¬ 
nifier made ufe of, the Silver Speculum re¬ 
flects Light on the opake Objeft to be exa¬ 
mined ; which Object muft either be held 
in the Spring-Tongs at one End of the Wire 
O, placed in the Slit m on the Stage F ; or be 
put on the Ivory Block P, ftuck on the point¬ 
ed End of the faid Wire. The third or 
fourth Magnifiers are fitted: to be ufed with 
the Silver Speculum. 

K. L. M. N. C^Q. R. S. T. V. W, X. Y. 
Z. are different Parts of the Apparatus which 
I think needlefs to defcribe, as all who are 
acquainted with Microfcopes will know them 
at firft Sight , and others may inform them- 
felves either in my former Treatife on thefe 
Subjects, or in the Book which Mr. Cuf 
gives to thofe who buy this Microfcope of 

In the Year 1747 a Micrometer for this 
Inftrument was alfo contrived by Mr. Cuf y 
being a Lattice of fine Wires, placed (when 
made ufe of) in the Focus of the Eye-Glafs 
by unfcrewlng the Body of the Inftrument. 
As the Readinefs wherewith the real Size of 
Objects may be calculated by this Microme¬ 
ter muft render it valuable to the Curious, 
there needs no Apology for laying fome 
Account of it befqre them, drawn up and 
given to me by my rpuch honoured Friend 
Martin Folkes, Efq; Prefident of the Royal 

Society> 
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Society , and find Prefident, (under the Royal 
Charter, of the Society of Antiquaries of 
London -f*. 


Remarks on a Micrometer to be applied to 
Double compound Microfcopes. By Mar¬ 
tin Folkes, Efq; P. R. S. 

T HIS Micrometer only confifts of a 
Lattiee of fine Silver Wire diftant 
from each other one fiftieth Part of an Inch, 
interfering at right Angles, and fo placed 
in the Focus of the Eye Glafs, as to divide 
the whole vifible Area of the Microfcope 
into Squares, whofe Sides are each the f th 
of an Inch. 

Now as the Image of any Objer to be ex¬ 
amined is formed in this Place, it is plain that 
by this LatticeWork fuch Image may readi¬ 
ly be meafured, either by comparing its 
Length or Breadth with the Diftance of 

the 


t This Gentleman, whofe amiable Chara&er for Ability 
in Science and Goodnefs of Heart is known and refpedled by 
all the World, being unhappily di/abled by a paralytic Dif- 
order from attending the Meetings of the Royal Society, where 
for eleven Years he had prefided with great Honour, thought 
proper on the lalt annual Day of Eleftion, viz. November 
30th 1752, to decline being again defied Prefident. Where- 
lore the Gentlemen ofthe /aid Society, after returning their 
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the Wires : or by comparing its whole via¬ 
ble Superficies with one or more of the lit¬ 
tle Squares formed by the Interfedion of 
the fame Wires. 

And the true Size of the magnifiedlmage 
being thus known, the true Magnitude of 
the Objed itfelf will be known alfo, if the 
magnifying Power of the Objed Glafs is but 
given : and this will eafily be found in the 
following pradical Manner. 

Let a minute Objed of a known Size, be 
carefully viewed in the Microfcope : as for 
example; Part of a fine diagonal Scale divid¬ 
ed into theMillefimals of an Inch; and let it 
be examined how many of thofe Millefimals 
anfwer to the Difiance of two of the Wires 
abovementioned, remembering to eftimate 
that Diftance from the Outfide of one of 
the Wires to the Infide of the other. For 
as 20 are to that Number of Millefimals jufi 
found, Co is the Length or Breadth of any 
Image meafured by the Micrometer to the 
Length or Breadth of the Objed itfelf: or as 
400 are to the Square of the fame Number 
of Millefimals, fo is the magnified Superfi¬ 
cies of any Image, to the true fimilar Supers 
ficies of the Objed. 

And again, as that Number of Millefimals 
of an Inch juft found is to 20, fo is Unity to 
a Number exprefling how many times the 
Length or Breadth of any Image eftimated 
by the Micrometer, is greater than the true 

4 Length 
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Length or Breadth of the Objedt itfelf: and 
this lafl: Number I call the magnifying Power 
of the Objedt Glafs. 

This Trial is to be made with Care once 
for all, for every different Objedt Glafs to be 
ufed with the Micrometer : and their dif¬ 
ferent refulting magnifying Powers, once re- 
giftered in a Table, will be ready upon all 
Occafions. For thus the Length or Breadth 
of any Image eftimated by the Micrometer, 
will whendi ided by the magnifying Power 
of the Object Glafs, exprefs the true Length 
or Breadth of the Objedt itfelf: or the Su¬ 
perficies of any Image eftimated by the Mi¬ 
crometer, in fquare Millefimals of an Inch, 
will in like Manner exprefs the true fimilar 
Superficies of the Objedt itfelf; if it is divided 
by the Square of the magnifying Power of 
the Objedt Glafs ufed. And for this Purpofe 
it may be of life to fet down in another Co¬ 
lumn of the Table, the refpedtive Squares 
of the Numbers exprefiing the magnify¬ 
ing Powers of the feveral different Objedt 
Glaffes. 

As fome Difficulty may be found, in ap¬ 
plying the diagonal Scale abovementioned to 
the larger Magnifiers : chiefly thro’ want of 
Light when the Objedt is to be brought very 
near to the Glafs; that Defedt may be fup- 
plyed by the ufe of fome minute natural Ob¬ 
jedt, whofe true. Size has already been care¬ 
fully determined by one of the lefler Magni¬ 
fiers, 
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fiers, andwhofe Image is again viewed with 
one of the greater: for as the Number of 
Millefimals of an Inch contained in its true 
Length or Breadth, are to thofe now found 
in the Length or Breadth of its Image, fo 
will Unity be to the magnifying Power of 
the Objed Glafs now made ufe of, &c. 

I fhould now farther take Notice, that 
the Numbers here called the magnifying 
Powers of the feveral Objed GlalTes, do not 
exprefs the whole magnifying Power of the 
Microfcope. For the Image formed in the 
focus of the Eye Glafs is again magnified 
to the Eye, by the Operation of the Eye Glafs 
itfelf. And the Focus of this Eye Glafs be¬ 
ing, in the Double compound Microfcope 
made by Mr. Cliffy and which he calls (tho* 
fomewhat improperly)his new double rejlett- 
ing Microfcope, at the Diftance of one Inch 
and a quarter nearly; the Eye, placed on the 
other Side, views the Image of any Objed 
formed in that Focus under an Angle about 
feven times as great as that under which it 
would fee it with Diftindnefs if naked, and 
at the Diftance of fomewhat lefs than nine 
Inches. We may therefore then confider all 
Images viewed with this Microfcope as mag- 
nifyed feven times in Length or Breadth, 
or 49 times in Superficies by the Intervention 
of the Eye Glafs: and we may confequently 
exprefs the whole magnifying Powers of the 
Microfcope, if we refpedively multiply the 
Numbers 
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Numbers already placed in two Columns of 
the Table, by 7 and 49. 

I would juft obferve, that fome Double 
Microfcopeshave a Drawer between theGlaf- 
fes, and by means of which they magnify 
differently with the fame Glafs : in thefe Mi- 
crofcopes therefore onePofttion of the Drawer 
fhould be pitch’d upon as the moft conveni¬ 
ent, and the fame Ihould conftantly be ufed 
whenever any Magnitude is to be determined 
by the Micrometer applyed to the fame. 

The Lattice abovementioned, whofe Wires 
are only diftant a fiftieth of an Inch, may up¬ 
on fome Occafions be found inconvenient in 
viewingof Objects. But it may very eafily 
be taken out and put in occafionally, or have 
its Place fupplyed by another whole Wires 
may be the 20th, or the 10th of an Inch a- 
funder; and this laft elpecially will give no 
hindrance to common Obfervations, and will 
befides be very ufeful to fuch as would draw 
with fome Exa&nefs any of the Objedts 
they examine with their Microfcope. 

I am told that Silver Wire may be had to 
make thefe Lattices of, whofe Diameter is 
rather lefs than the feven hundredth Part of 
an Inch. 

The mention Mr. To ikes makes of a Lat¬ 
tice whofe Divifions are of an Inch, was 
owing to his having experienced the Utility 
of fuch an one in my Microfcope, made by 
myfelf of human Hairs, and faftened exadtly 

in 
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in the Focus of the Eye G!afs, whofe Dis¬ 
tance being i^Inch.or 3 ^ths of nine Inches, 
(the Standard of Sight he computes by *,) 
the Diameter of an Objedt feen through that 
Glafs is magnified 7 times, and the Side of 
each Square whofe real Length is *>» appears 
(magnified through the faid Glafs) to be 
/ 0 ths of an Inch. 

Employing different Objedt Glaffes or 
Magnifiers in viewing Objedts, makes no Dif¬ 
ference in the Lattice or Micrometer, whole 
Squares are magnified by the Eye Glafs only, 
and always appear of the fame Diameter, 
that is, / 0 thsof an Inch. But the Objedt 
being more or lefs magnified according to 
the Power of the Objedt Glafs, the Image 
thereof thrown upon the Lattice extends over 
more or fewer of its Squares: whence the 
magnifying Power of all the Glaffes belong¬ 
ing to my Microfccpe, and the real Size of 
Objedts examined by them, are fhewn in 
the following Table. 


A Table 


* The ufual Standard of Sight is S'Inches, but as Mr. 
Ttlkes has thought proper to make it almoft 9 Inches, aih 
thefe Calculations are conformable thereto- 



A Table of the magnifying Ponvtrt of the Glafles belonging to my own Double CompoundMtcrofcope, together with •*» 
the Meafure of a Angle Square of the Micrometer compofed of tenths of an Inch, when any one of the Glafles is ^ 
employed ; according to the foregoing Method of Calculation. 
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The Magnifiers are diftinguilhed in the firft Column by the N 0 1, 2, 3, See. 

Thefecond Column fhevvs how many times each Glafs magnifies the Diameter of any Object. 

The third Column fhews how many times each Glafs magnifies the Superficies of any Object. 

The fourth Column determines the true Length of any Objeft, by {hewing what Part of the Length of an Inch 
fuch Objeft really is,when viewed by either of the Glafles, it appears theLengthof one-Square of theMicrometer. 
The fifth Column determines the true Size of anyObjeft, by Ihewingwhat Partofa Square Inch fuch Object real¬ 
ly is, when, viewed by either of the Glafles, it fills up the Area of one Square of the Micrometer. 

* This Glafs, whofe magnifying Power is extraordinary, was made particularly for me.. 


8 * 
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For Example.--An Objed, or Part of 

an Objed, whofe Diameter when viewed 
through the Magnifier N° 1. appears the 
exad Length of one Square of the Hair 
Micrometer,is really no more than the 270th 
Part of an Inch in Length. 

And if, when viewed through the fame 
Glafs, it appears to fill up the whole Space 
of one of the faid Squares, its real Area is 
no more than the 72900th Part of a Square 
Inch, &c. 

In order to render this Inflrument flill 
more ufeful, Squares may be drawn on Paper 
(with very black Lines) correfpondent to 
thofe of the Micrometer magnified by the 
Eye Glafs, viz. 7 0 thsof an Inch diameter; by 
the Means whereof, (if placed under fo thin 
a Paper as they can plainly be feen through,) 
an Objed may be drawn exadly of the 
Size it appears when magnified by any Glafs 

whatever.-Nine Squares fo drawn are 

fhewn Plate XVII. fig. 6 . 

In the fame Plate, Jig. 4, fhews a Micro¬ 
meter whofe Divifions are the Fiftieths, and 
jig. 5, another whofe Divifions aretheTenths 
of an Inch: And this lad: may remain in 
the Body of the Microfcope, without being 
any Hindrance, whatever Glafs is ufed. 

’Twere well if the Workmen ground 
their Glades fo exadly to a Standard, that 
the fame Table might ferve for the Micro¬ 
meter to every Set of them j but as that is 
F f not 
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not the Cafe, a particular Table muft be 
made for every Set of Glaffes. 


O^Mr. Leeuwenhoek’s Microjcopes. 

T Hough Mr. Leeuwenhoek's Microfcopes 
are much talked of, very few People 
are acquainted with their Stru&ure and Ap¬ 
paratus, no Figure of them that I remember 
having ever been made publick: ’tis there¬ 
fore hoped the Curious will be pleafed to fee 
a Drawing of them, taken with great Ex- 
adtnefs from thofe in the Repofitory of the 
Royal Society , which are all alike in Form, 
and differ very little in Size from this Draw¬ 
ing, or from one another *. 

The two Sides of one of thefe Microfcopes 
are fhewn Plate XVII. fig. 7 and 8. The 
Eye muft be applyed to the Side/g. 7.— 
The flat Part A is compofed of two thin 
Silver Plates faftened together by little Ri¬ 
vets b b bb b b. Between thefe Plates a very 
fmall double-convexGlafs is let into a Socket, 

and 

* An accurate Defcription of the 26 Microfcopes, and 
Objefts belonging them; contained in a fmall Cabinet 
which Mr. Leeuwenhoek at his Deceafe bequeathed to the 
Royal Society, was prefented many Years ago* to that Society 
by Martin Folkes, Efq; and may be feen N*38o of the Phi- 
lofophicalTranfaBions. And a farther Account, fettingforth 
th t magnifying Powers, and ether Particulars concerning the 
fame Microfcopes, (which were three Months under my Exa- 
mination for that Purpofe) was prefented by me to the Royal 
Society in the Year 1740, and publiihed Phil, pranf. N»4$8. 
But neither of thefe Accounts has any Drawing of the Mi¬ 
crofcopes. 
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and a Hole drilled in each Plate for the 
Eye to look through at c. A Limb of Silver 
d is fattened to the Plates on this Side by a 
Screw e which goes through them both. 
Another Part of this Limb, joined to it 
at right Angles, pattes under the Plates, 
and comes out on the other Side ■, (yid. 
Jig. 8) at f: through this runs, direct¬ 
ly upwards, a long fine-threaded Screw 
g, which turns in and.raifes or lowers the 
Stage h , whereon a coarfe rugged Pin i for 
the ObjeCt to be fattened to, is turned about 
by a little Handle k ; and this Stage with the 
Pin upon it is removed farther from the 
magnifying Lens, or admitted nearer to it, 
by a little Screw /, that patting through the 
Stage horizontally, and bearing againft the 
Back of the Xnftrument, thrufts it farther off 
when there is occafion. The End of the 
long Screw g comes out thro’ the Stage at 
m, where it turns round, but aCts not there 
as a Screw, having no Threads that reach 
fo high. 

Thefe Microfcopes are plain and fimple 
in their Contrivance. All the Parts are Sil¬ 
ver, fafhioned by Mr. 'Leeuwenhoek 's own 
Hand, and the Glafles, which are excel¬ 
lent, were all ground and fet by himfelf. He 
glewed one or atmofttwoObjeCfsonthePoint 
of the Pin belonging to each Microfcope,and 
carefully preferved them there ; fo that each 
Inftrument being devoted to one or two Ob- 
F f 2 jeCts 
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je&s only, could be applyed to nothing elfe. 
This Method induced him to make a Mi- 
crofcope with a Glafs adapted to almod eve¬ 
ry Objed, ’till he had got fome hundreds of 
them, as he fays himfelf, in the 2d Vol. of his 
Works, fag. 290, Mi hi quidem funt centum 
centumque Microfcopia, &c. All this Trouble 
and Expence is now faved, by a Set of Glaf- 
fes to be drifted with great Eafe, as the Sub¬ 
ject to be examined may require. 

The magnifying Powers of thefe Glaffes 
come fhort of fome now made, but are fully 
fuflicient for mod Purpofes. Of the 26 
Microfcopes I examined, one magnifies the 
Diameter of an Objed 160, one 133, one 
114, three 100, three 89, eight 80, two 72, 
three 66, two 57, one 53, and one 40 times. 


Directions for obtaining an exaCt Reprefenta- 
tion or Picture of any Coin or Medal. 

H AVING taken a perfed and fharp 
Impreffion of the Coin or Medal 
in the fined Sealing Wax, cut the Wax 
away round the Edges of the Impreffion, 
with the Point of a Penknife, or a Pair of 
Iharp Sciffars. 

The Rolling-Prefs Printers have an Ink for 
printing off Copper Plates, very different 
from what other Printers employ in print¬ 
ing Books : work fome of this with an Hair- 
4 Pencil 
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Pencil into all the Lettering and hollow 
Places of the Wax Imprefiion, which are 
the riling or projecting Parts of the Medal. 
This done, pafs your bare Finger, or a Cloth 
ftrained upon it, gently but nimbly over the 
Surface, ’till you perceive the Ink perfectly 
cleared away, unlefs where the Letters are, 
and in the linking Parts; and after this, 
rubbing your Finger on a Piece of foft Whit¬ 
ing, P a ^ s ^ lightly over the Surface ’till you 
are fure it is dry and clean. 

Have ready, foaked in Water, but the 
Water fqueezed a little out of them, fome 
Pieces of Writing Paper fome what larger 
than the Medal. Place one of thefe on the 
Wax Imprellion; and on the Back of the 
Paper lay three or four Pieces of thick Flan¬ 
nel about the Size thereof. 

I Ihould premife, that you muft have a 
Couple of flat fmooth Iron Plates, about two 
Inches Square, and of a Thicknefs not to 
bend. The Wax Impreffion mull be placed, 
with its Face upwards, on the Middle of one 
of thefe Plates, before you fpread the Paper 
and Flannels on it; and the other Plate muff 
immediately be laid over them. Then, hold¬ 
ing them all tight together, put them care¬ 
fully and evenly into a little Prefs, made of 
two Iron Planks about five Inches and a half 
long, one Inch and half wide, and half an 
Inch in Thicknefs: having a Couple of male 
F ^ 3 Screws 
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Screws that run through them, with a turn¬ 
ing female Screw on each to force the Planks 
together. And thefe female Screws muft 
have ftrong well-tempered Shoulders, where¬ 
by to work them. A Figure of this Prefs is 
fhewn Plate XVII. fig. 9. 

Things being thus adjufted, holding 
the Prefs in your Left-Hand, ftrike with a 
little Hammer, firtf: on the Shoulders of one 
Screw, and then on the Shoulders of the 
other, to bring the Planks together parallel 
and render the Preffure every-where alike; 
unlefs you find it requifite to give more 
Force to one Side than the other, which 
thele two Screws will put in your own 
Power. 

The Prefs opens again, by a Stroke or two 
of the Hammer, the contrary Way, on the 
Shoulders of the Screws: and then you will 
find a true and fair Picture neatly printed 
pff; which (if any Deficiencies appear there¬ 
in) may be eafily repaired, when dry, with 
a Pen and Ink, or, r what is better, a Pencil 
and Indian Ink. 

Tnis Method is very eafy and ready fof 
taking thePidure of a Medal either in Black 
or Red; proper Ink of both which Colours 
may be had ox the Copper-Plate Printers: 
but your vVax Imprefiion muft be different 
in Colour to that of the Ink you ufe, other- 
wife you cannot fee when the Ink is well 
cleared away; and as the whole Succefs de¬ 
pends 
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pends on theGoodnefs of the Wax Impref¬ 
fion or Mould, the following Rules, taught 
by Experience, are recommended to be ob- 
ferved. 

1. Let the Wax be fine, or it wants a 
proper Hardnefs, and the Impreffion 
will not be (harp. 

2. Spread it wider than the Medal, and 
of a Thicknefs in proportion to the 
Relievo of it. 

3. Clap on the Medal when the Wax has 
a moderate Degree of Heat: for, if it 
be too hot, the Medal is apt to ftick: 
and, if too cold, no good Impreffion 
can be taken. The right Time feems 
to be, juft after the Wax ceafes to work 
up with little Bubbles in it. 

4. Make not the Impreffion on a Table 
or any hard Body, without feveral Folds 
of Paper, or, what is better, a Woollen- 
Cloth, or fome foftLeather underneath; 
for foft Things give Way to the Pref- 
fure and Form of the Medal, which 
hard Bodies will not do. 

3. Squeeze the Medal down equally hard 
on every Side, and continue the Pref- 
fure’till the Wax is near cold : for if 
the Medal he taken off while the Wax 
remains hot, the riling Parts being ftill 
foft, will fink down, and the Impreffion 
be much lefs ftiarp. 


6. White 
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6. White Paft^board, Card-Paper, or 
feme other thidk Paper, is beft to take 
Wax Impreiliohs on. • 

In Places where (fpper-Plate Printer's 
Ink cannot be had, Water-Colours may be 
made ufe of. Lake and Vermillion mixt 
make the moft proper ked, Indian Ink the 
beft Black. Direkions for other Colours 
may be fepn, Phil. Pranf. N° 472, p. 82; 
in an Account of this Invention laid by me 
before the Royal Society Anno 1744, from 
whence this is partly taken. 

There are indeed many other ingenious 
Contrivances for taking off Medals, in Sul¬ 
phur, Plaifter of Paris, Paper, &e. But fince a 
Mould mu ft be formed for each of thefe, 
either of Clay, Horn, Plaifter of Paris, or 
fome other Materials, which requires a great 
deal of Trouble andTime to form, this Me¬ 
thod I believe will be judged abundantly 
more convenient, efpecially as fome of thofe 
ways do really agreat deal of Injury to Medals, 
by impairing the Sharpnefs of their moft de¬ 
licate and expreftive Strokes. 

For Wax is always ready, and hurts not 
the fineft Medal: and however brittle it 
may be thought, the Moulds made thereof 
relift the Force of downright Prelfure, al- 
moft as effe&ually as if they were made of 
Steel; and might ferve to take off a thou- 
fand Impreffions, were they not apt to crack, 
and the Marks of thqfe Cracks to render 

what 
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what are taken from them afterwards not 
quite fo elegant. But each Mould will ufual- 
1y afford three or four good Impreffions, ei¬ 
ther coloured or plain; and if the Ink be 
got off clean, the fame Wax may be melted 
and employed feveral Times. 

It is evident, that Impreffions taken thus, 
muft be exactly what the Medals are from 
whence we take them, and that any Perfon 
who can procure the Wax Impreffions of 
Medals, may, by a little Pains, be fiirnifh- 
ed with a noble Collection of the genuine 
Prints of Medals; which may be placed in 
Books, in orderly Series, and moved from 
one Leaf to another at Pleafure j if a little 
Margin be left about them, and only the 
Edges be palled down. I flatter myfelf 
therefore, that the Ufefulnefs of this Con¬ 
trivance will not be flighted, on account of 
its being fo plain and obvious, that every 
Gentleman will wonder he did not hit on it 
himfelf; fince Difcoveries that are mofl ealy, 
and confequently may be pradifed by every 
body, however Ample and void of Inven¬ 
tion they may appear, are really in them- 
felves moll valuable. I need only inflance 
the Art of Printing, (from which this in 
fome fort is borrowed) the mod happy 
Difcovery that perhaps was ever made by 
Man; yet feemingly fo eafy, and what the 
Ancients came fo near to in their Seals, that 
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it is extremely furprifing they did not find 

it out. 

In this Manner I have taken off many 
thoufands of Coins and Medals for myfelf 
and Friends : and as any Gentleman may 
divert himfelf by doing it, I hope this Ac¬ 
count of it may prove acceptable. 


As the laft Plate was not finifhed till the 
whole Book was nearly printed off, whereby 
fome Figures in it are not defcribed in their 
proper Places : It may be needful to inform 
the Reader, that N° I, II, III, are different 
Branchings of Copper, produced by the fe- 
veral Mixtures mentioned CHAP. LIU. 
Part I. —— That N° X, XI, are two Species 
of Corallina marina , and N° XII a Species 
of Fucus marinus, all magnified by the Mi- 
crolcope. 



INDEX. 


A C ID (volatile Spirit,) what _ 

its Effeds «_ 

Attions of Animals, an expreffiye Language 

Alum examined - - , 

its Configurations when excited by Heat 

its Cryfials when at Reft: , 

produces Comet-like Figures - 

how to preferve --— 

how produced ._ 

Earth from Jfirica - - 

Amber (Salt of) examined .—_ 

its Generation uncertain —— 

where found — — _ 

Queries concerning it -—. 

Infedts how fuppofed to get into it 

Ammoniac (Salt) defcribed —-- 

examined by the Microfcope — 

renders Water cold - 

dnguillce, vid. Eels. 

Animalcules, fmalleft ieen in Water -■ 

their wonderful Machinery - 

with Shells and Wheels — 

with a Probofcis 


Antimony (Flowers of) defcribed and examined 

the Bafts of Nofirums .__ 

its Operation defcribed 


An.timonial Cup and perpetual Pill . 
Arbor Diance, or Silver Tree _ 

Martis, or Iron Tree __ 

Veneris, or Copper Tree _ 

Ar/enic, produced from Cobalt - __ 

not eaftly foluble ___, 

its Cryftals __ _ . . 

a deadly Poyfon, its Symptoms 

and Remedies „ 


70 
7*» 75 
- +21 
~ 97 

- 4. 97 
4, 102 

99 

• 100 

— 104 

- 138 
-*39 

140 

*48 

*45 

- log 

MO 

llz 

-231 

229 
2 95 
2, 7 

- 12 I 

IZ2 

I24 

- r23 

193 

*94 

m 

128 

129 

— 130 
—136 

* 3 * 

Cales 



INDEX. 

Cafes of People poyfoned by it - ■ -- 13Z, 136-7 
Experiments to know it 136 

Fumes how pernicious ——- 133 

gives a Silver Colour to Copper - , — 135 

AJhTree, Infe&s on the Bark of — ....... 371 

Attraction and Repulfion fuppofed greatly inftrumental in the 
Configurations and Cryftals of Salts, &c. 27, 48 

Alternate Fits of each --—-- 27, 29 

Queries concerning .26, &c. 


Bag- Animal, or, Pediculus Aquaticus _ 

Banflickle, or Prickle-back, Loufe of .. 

Bark (Peruvian) examined — 

Bat, the Loufe of —.. . 

Baulm, Salt of . 

Bell-Flo-ujer Animal, or plumed Polype 

Animals ___ —— 

Benjamin, Flowers of —- 

Barbery, Salt of —--- r . _ 

Blandy, Mr. poyfoned by Arfenic, his Cafe 
Borax examined —_ 

its Defcription and Ufe _ 

native from Perjia 


383 
377 
*7 1 
406 
>6? 
306 

33° 

160 

168 

' l3 i 

~ 106 


Boxes and Phials for Solutions of Salts --32, 226 

Branchings of Copper refembling thofe on Mocha Stones, 
Dendrita, &c. how to produce - 19c to 208 

BrijHed InfeCt - — » - - - - 363 

C. 


Camomile, Salt of ■ • — » T 

Camphire examined -- - 

Candle-light beft to examine Salts by the Microfcope 

Carduus (Salt of) examined - 

Carp , Loufe of - 

Cafes made of Duckweed by a Maggot - 

Mofs by a Maggot - 

Cheltenham Salt - - ——- 

Cobalt, what - - -- 

Arfenic and Smalt made from it --— 

Collection of Solutions how to make and preferve 
Colours of precious Stones whence derived 43, 


H 
178 

374 

416 
>49 
— 128 
ibid. 
32, &C. 
82, 216 
Con- 



14° to 146 
S 


INDEX. 

Conjectures concerning Amber —— k 

Configurations and Cryfializations how different _ 

fuppofed owing to Attraftion and Repulfn 
2 9 . 4 * 

not to Vegetation 41 

Gems formed in the fame Manner 43 

Copper Particles how attracted by Iron 78, 82, 196 to 208 

obtained pure by fuch Attraction - 80 

gives Colour to Gems - 82 

Experiments on its Colours 83 

its Colour how diffufible 84 

Branchings of it to produce —— - 195 

to preferve - 2 ot 

Copperas y fee Vitriol (green) 

Corals and Corallines, Conjectures about their Formation 217, 

&c. 

by an Appofition of Particles 219 

by InfeCts improbable - 220 

Salt of examined - 163 

Corrofive Sublimate, a violent Poyfon -- 126 

Cryfiallization how performed -- - 2 r 

according to Sir Ifaac Newton — 22 

how to preferve -- — 3 5 

Cryfials , their very minute Figures the fame as when large 

24 

and Configurations confidered together - 41 

how formed 

Cucumber, Salt of - - - 


217 

* 7 ° 


D. 


*>9 


Defign of this Work -- . , ___ 

Directions how to make Solutions of Salts _ IO 

to examine them by the Microfcope — j 2 

to take off Medals or Coins - 

DiJJblution how effected -, __ i 

according to Sir Ifaac Newton, as explained by Dr. 


Friend -. _ 

Drawings how neceflary to thefe Subjects _ 

in this Work no fanciful Reprefen rations 
Duckweed, curious Cafes made of it by a Maggot 


ibid. 

7 

8 

• 415 

n. 



INDEX. 


E. 

Eels in Pafte viviparous --— *——— 245 

Experiment to (hew it by Mr. "James 

Sherwood — - - - 246 

Reflexions on this Production —— 248 

in Vinegar --- - - — 250 

their dead Bodies curious -_- 416 

in blighted Wheat —~- *-- 250 

Experiments on them — 253 

their recovering Life - 257 

Zsggr of the Water Snail examined —— 324 

their Progreffion towards Perfection?^. 

Ens Veneris defcribed and examined - 119 

Epfom Salt a Cheat ■ • - - — 130 


Fennel, Salt of - - i5g 

Fire everlafting, where, and what fo called — 142 

worftiipped by the Perjians and Indians 143 
302 
■3 g 3 
160 


Flea (Water) with branched Horns 

Pediculus Aquations, or Bag Animal - 
Flowers of Benjamin - — . —— 

Antimony ——. _ 

Frojl, its pretty Configurations- , . 

Funnel-Animals, or Tunnel-like Polypi — 

their Manner of Multiplying • —— 


22 3 

33t 

332 


Gems, how probably formed, and whence their Colours 43, 

2t6 

Generation oviparous and viviparous how different 327, 80c, 
Glajfes, their great Utility 
Glauber's, wonderful Salt , 

Globe Animal - 

God, all things alike eafy to him 
Refleftions on his Works 
has defcribed himfelf every where 
his PerfeXions taught us by every thing 
Gulielminus his Obfervations on the Figures of Salts —— 24 




index 


H. 

Hair like In fe£t — . . 

Hartjhorn , Salt of — —. 

Har-veJl-Bug •-■ ——. 

Heat affifting in mod Operations of Nature 
how employed in thefe Experiments 
Hog-Loufe> or Water Sow — - .... 

I. 

Ink (good Writing) how to make - 

Sympathetic - - 

ImpreJJions of Medals to take off in Wax 

to print off in Colours 

Infett with 4 branched Arms - 

4 tranfparent Shells •—— 

with the Rat’s Tail —— -- 

on the Bark of the A(h Tree — 
in Sea Water luminous — — - 

Introdufiion to the Account of Animalcules 

L. 

Lavendar, Salt of - - ■ ■ ■ ■« 178 

Lead {Salt of) defcribed and examined -114 

how poyfonuos 116 

Fumes of it fix Quickfilver - 117 

Leech carrying its Young under its Belly . - 415 

Letter to Martin Folkes, Efq; concerning the Wheel Aai- 

from a Friend with microfcopical Obfervations 381 

Leeuwenhoek his Micrefcopes defcribed - 434 

Juftice done to his Chara&er 412 

Life feemingly fufpended 254 

divided .— -- 2 ^ 

Reflexions and Confiderations on it ■- 256 

Light of a Candle beft to examine Salts - 14 

otrCyfters -— - - 399 

on the Seolopendra -—• - 401 

in Sea Water -■ -402 

Luminous Water InfeXs -— - 339, &c. 




M. 



I N D EX. 

M. 

Manna examined -- —— iSg 

fame fuppofed fi&itious - - - 19O 

Meafuring of Objedts by Dr. Hooke's Method -- 373. 

by a new Micrometer - 427 

Medal of Gold bellowed by the Royal Society on the Author 

for his Experiments on Salts, *&c. -- 3 

Medals , how to take lmpreffions and Pidlures of-. 436 

'Metals, Vegetation of, what, —- —-- 192 

Micrometer contrived by Mr. Cuff - - 423 

Remarks on it by Mr. Folkes — -> 426 

in the Author’s Microfcope — — 430 

Table belonging to it -- — ... 432 

Microfcope , which fitteft to examine Salts •- 13 

made ufe of in thefe Experiments-422 

New Double Compound defcribed- -- ibid. 

Mr. Leeuwenhoek' s defcribed - - 434 

Millepedes, Salt of - --— 183 

Mouldinefs on the Bark of Wood ...- 416 

minute Fungi, of what Size - 4*7 

their Seeds-——418 

Mugwort, Salt of 179 

Mulberry Infe£l - _ — — ■ - ~ 348 

Mujhroom , edible, its Seeds — .- 418 


Naptha Springs near the Cafpian Sea defcribed.-141 

Steams take Fire on (craping the Ground, and apply¬ 
ing a Candle -- - ibid. 

how managed, and its Ufe -- 142 

white like Oil of Amber . . - 143 

Nature regular and conftant -- - 6, 8 

feen at Work by Glafles - - 7 

her Plan in the Production of living Animals — 326 

the Language of - -420 

Net-like Arms, an Infeff having fuch -- 366 

Nitre or Salt-Petre examined - —- 63 

its Cryftals —- ■— — 65 

how produced ■— — 67 

Obfervations on — —- —- 70 

DilTolvent of Silver — — 74 

Noftrums from Antimony , their Operation defcribed —- 124 

Q, 



INDEX. 


Oat-Animal 

Oyjlers, Light on them what 


241 
399 


Particles (original of Matter undifcernable by the Microfcope 

2, 23 

reunite after Diflolution with furprifing Conftancy 

3, 6 

float at equal Diftances in a Menftruum 22 

Conjeftures concerning their Ffgures 23, 26 

of Cry Hals, what Properties fuppofed to have 
indued with a kind of Polarity 
of Salts give Figure to the regular foffil Bodies 
Pediculus Aquaticus, or Bag animal 
Petrifaction how effeaed 

Pill perpetual -* 

Pipe Animal - 

Plants , Refufcitation of, what - 

from Fern Allies " 

Sal Ammoniac and Pot-Alhes 
Polychrejlum S.al - 

Polypes, Funnel-like - 

their Way of Increafe —— 

Plume Polypes ” 

Cluttering . ~~~ 

their feveral Species defcribed 

with Opercula -- 

their way of Increafe defcribed by Mr. 7 re mb ley 
Proteus , an Animalcule fo called 

Polex aquaticus arborefcens -- 

its Vermin 

Pyramid hollow of Salt how formed - 

Pyrita produce Vitriol 

• . ■ . ■ 

Queries concerning the Formation of Cryft als an d Configu^ra- 
UOnS concerning the Produaion of Amber 140, 146 


27 

ibid. 

213 

383 

79 

I2S 

349 
20S 
209 
211 
I52 
33 z 
ibid. 
306 
335 
337-8 
342 
344 
260 
302 
3°5 
' 57 
86, 90 


G g 





I N D E X. 


R, 

ft. fun', fie aliens of Metals bow probably produced 
oi.Copper bow to produce 
2 %atjbane. See Arfenic. 

Rat tail'd Infeft of Mr. de Reaumur 
Refufcitation of Plants what —• 

Rheiim, ori’?atch ; ng cold — 

• ’ loaded with Salts 


> 99 , 

i<?5, &c. 


39 ' 

208 


ibid. 


§acch<zrutn Saturn! , Sugar or Salt of Lead 114 

Salts in general what -- 16 

aft notbut when diflolved 13, 232 

their Ufe and Excellence in the Oeconomy of Nature 
17,59,61,21$ 

fupply Matter and Form to Gems and figur’d Foffils 18, 
. 44 . 21$. 215 

incorporated with Metals caufe Ramifications 214 
Object. Shat their Figures cannot be determined, answer'd 

225 

their Stations how to prepare and preferve \Q, 14 
how to examine by the Microfcope 1 s 
§ALTS deferibed and examined in this Work are. 

Salt Gem or Rock Salt —— 5 °» 54 

of the Sea 
Springs 
Scarborough 
Cheltenham 
Epfom 

■ , Rolychreftum 

Glauber’s 
of Tartar 


5 6 

>47 

149 

150 

152 
>53 
1 55 



vitriolated —— 

>58 

Camomile -- 

162 

Coral —— 

163 

Baulm 

' 6 A 

Fennel —“"*■ 

166 

Buckthorn —7 

167 

Berberry “* 

16& 

■Cucumber •— 

Peruvian Bark ■ 

i 7 o 

> 7 * 

| 3 quorice — 

1 7 2 

JJhtcher’s Broom * 

>73 

Worjiif 



INDEX. 

Wormwood ■ ■■ - « 17 j 

Tobacco ——i— • 176 

Carduus — ■ ■■ - 178 

Lavendar __. ibid. 

Mugwort ——. .. . 179 

Hartlhorn —— 180 

Urine .-. 181 

Millipedes' - ■ ■ ■ — 183 

§atjr (Animalcule) fo called - 314 

firft noticed by Monf Joblot — 315 

Sea Water luminous by Infefts —. 402 

Seed of Afparagus — — 397 

Fungi or Muihrooms — — — 418 

the Lime-Tree — ■— 395 

Vanilla 419 

Scolopendra luminous - - 401 

Sherwood (Mr. James) his Difcovery as to Eels in Pafte 245 
Silver-Tree, or Jrbor Diatue —• 193 

Solutions how to prepare T 10, It 

colleft and preferve 32 

Slider, Obfervations on a large one —— 409 

its Fangs 410 

its Eyes —— 4 1 s 

Spring Salt ______ 56 

Springs from Copper Mines in Hungary faid to convert Iron 
into Copper ■■ ■ ■ _— 79 

at Wicklow in Ireland 80 

Squill a, freih Water 356 

Account of - 358 

how voracious — 3$o 

long fnouted —. 378 

Sublimate corrofive, defcribed and examined 126 

4 violent Poifon —— ibid. 

Sympathetic Inks - 13^ 

Powder, what 01 


Tartar Salt of 133 

vitriolated —158 

Tincal, or Tincar, /. e. rough Borax, 1 >. Borax. 

Tin , Salt of -. 117 

Tobacco , Salt of - - - - . 176 

Oyl of, how poifonous . . ■. _ 177. 


Tranfmutation of Iron into Copper, what, and how effected 79 

V. 



INDEX. 

V. 

Vanilla , its Seeds, how numerous - 419 

Vegetation, Terms of, how to be underilood in this Work 42 

of Metals what — - - 192 

Silver ■ « 1 1 ■■ 193 

Iron —- - - 194 

Copper, very curious Experiments 195 to 208 

Verdigreafe diftill’d, what 93 

its Configurations and Cryftals 94 

Vitriol in general * 75 

blue -.. 76 

contains Copper 78 

green contains Iron —— 84 

whence produced — 87 

how to prepare for the Microfcope 8; 

white contains Iron, Lead, or Tin 88 

Experiments with —• 91 

tlrfne, Salt of —• I8j 

W. 

Watts, to take away — n 3 

Water Flea, with branched Horns — 302 

Water Hog-Lou/e, or Sow —— 35 JL 

Wax, Impreffions to take off from Medals 43 

Wheel Animals, or Wheelers 
of other Kinds 
with Shells 

Z. 

Ziment Springs in Hungary 



finis. 


To the Bookbinder.. 

The Plate of the Microfcope, (which is not numbered) mtijl be 
put fronting Pag. 422. 



